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llepedymosa npobremu. B ymoBax NOBHOMACIITA0HOI BIMHM Ta HarajJbHOI
noTpeOu yKpaiHChbKOT eKOHOMIKH Y 3a0e3MeueHH1 0e3MepepBHOr0 eKCIOPTY PO TYKITIi
arponpoOMHUCIIOBOTO KOMIUIEKCY (MepeayciM 3epHOBUX 1 3€pHOO000BHX KYJIBTYD),
3pOCTa€ aKTYaJbHICTh MONIYKY O€3MeyHuX 1 e(EKTUBHUX JIOTICTUYHUX MApIIPYTIB Yy
r100albHUX JIaHIIorax nocradanxs [1-10].

31 3pocTaHHsAM 00CSTIB BUPOOHMIITBA 3€pHA B YKpaiHl TPAHCIOPTHA CHCTEMA
BUSIBIIIA A€(PIIUT MPOMYCKHOI 3JATHOCTI Ta MOTYKHOCTEHN JJIs1 0OOpOOKM BaHTaXIB Ha
CTHKYy HA3eMHOTO Ta BOJHOTO TPAHCIOPTY — MepeAyCiM y MOPCHKHX MOpTax
Muxkonais, Oxgeca, HopHOMOPCEHK.

OcHOBHI npoOseMU 3yMOBIIEHI SIK 00’€KTHBHUMHU (pakTopamu — OJIOKaJI0I0
CYJIHOIUIAaBCTBa B akBaTopli YopHOro Mopsi BHachigok arpecii 3 0oky P®, — Tak 1
XPOHIYHOIO HECTauel0 TMOTYXKHOCTEH [isi 30epiraHHs Ta TMEpPEeBaKM BaHTaXIB
(emeBaropiB, TepMmiHamiB TOMmIO). CYyKymHICTE IUX (AKTOPIB CYTTEBO 3HUKYE
e(eKTUBHICTh TPAHCTIOPTYBAHHS 3€pPHOBUX HA 30BHIIIHI PUHKHU.

Takum 4YMHOM, aKTyaJdbHOIO CTa€ HAYKOBO-TIPUKIIAJHA 3ajada o]0
po3MIMpeHHs 1HGPACTPYKTYpH 30epiraHHs Ta MEPEeBAJIKH 3€pHA, & TAKOK BU3HAYCHHS
ONTUMAJIbHUX JIOKAITI AJI4 i1 pO3MIIIEHHS.

Cyuachna nozicmuka 3epHo8ux 6anmasicie 8 Ykpaini.

Hapa3zi oCHOBHI cXeMH TpaHCHOPTYBaHHS 3€pPHOBUX B YKpaiHI MalOTh TaKUi
BUTJISAI

1. ABTOMOOUIbHE TPAaHCIOPTYBAHHS BIJ MICLb HAKOMMYEHHA 1O MOPCHKHUX
MOPTIiB, 3 OJIABIINM TIEPEBE3CHHSIM MOPCHKUM TPAHCIIOPTOM.

2. KoMm0OiHOBaHa cxema: JIOCTaBJICHHS aBTOMOO1JIEM /10 MyHKTIB KOHCOJIIallii,
nepeBajiKa Ha 3aJ13HUIII0, TPAHCIIOPTYBAHHS 10 OPTIB, 30€piraHHs il HABAHTAXKEHHS
Ha OaJKepH.

3. KonreiinepHi nepeBe3eHHS.

4. JlocTtaBka 10 PIYKOBUX MOPTIB aBTOMOO1JIEM, MOJAIbIIEe TPAHCIIOPTYBAHHS
BOJHUM IIUIIXOM JI0 MOPCHKUX TEPMIHAJIIB.

HaiinommupeHimioro € nepina cxema — yepe3 BIIHOCHY MPOCTOTY opraHizairii Ta
MiHIMAQJIbHE PETYJIATOpPHE HaBaHTaXKeHHA. [IpoTe BoHa € ManoeEeKTUBHOIO 3 TOUYKHU
30py €001BapTOCTI, HAAIMHOCTI JIOTICTUKH (OCOOJMBO B MPHUMOPTOBUX 30HAX) Ta
€KOJIOTTYHOTO BILIUBY.
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Hpyruil BapiaHT € JIOTICTUYHO JOIUIBHIIIUM, MPOTE HOro CTpUMYE JEp>KaBHE
pEryJioBaHHS 3ali3HUYHUX TEpeBe3eHb 1 AePIIUT TPOMIKHHX MOTY>KHOCTEH
30epiraHHsi — 30KpeMa TPAaH3UTHUX eJeBaTOpiB. PO3MMpEeHHs TaKMX MOTYKHOCTEH y
MPUIIOPTOBUX 30HAX YCKIIQAHEHE 0OMEKEHHSIM BUIHHOI 3eMJIi Ta BUCOKOIO HIUIbHICTIO
MICBKOT 3a0yI0BH.

Konyenyis cmeopenns mepesrci «Cyxux 3epHo8UxX nopmisy.

AJBTEepHATUBHUM PIIICHHSIM MOKE CTAaTH CTBOPEHHS MEepexki TPaH3UTHUX Xa0iB
— «CyXHMX 3€pPHOBHUX TMOPTIB», IO MPEACTABIATUMYTbh COOOI0 MOTYXHI €JIeBaTOPHI
KOMILUIEKCH, PO3MIIlIeH] Oe31ocepeIHb0 B perioHax BUPOOHMIITBA 3€pHA.

[Toriepenni  pe3ynabTaTv  IMITAIIMHOTO  MOJEIIOBaHHA (Ha  MPHUKIAd
MuKkonaiBCbKOTO MOPCBHKOTO TOPTY) CBIA4YaTh MPO CYTTEBI IepeBard TaKoi
JoricTu4YHOi Mojeni (quB. Tabauito 1). 3okpema:

- 3meHmenHs BukuaiB  CO: g0 90% 3aBOsSKM  BUKOPUCTAHHIO
eJIEKTPU(PIKOBAHOTO 3aJII3HUYHOTO TPAHCIIOPTY;

- 3HIKEHHS CO01BAPTOCTI TpaHCHOPTYBaHHS Ha 57%;

- HEe3HAYHE 3POCTAaHHS CEPEHhOr0 4acy AocTaBkH (+16,2%) Ta mpOTIKHOCTI
MapuipyTy (+6,8%).

J10/1aTKOBOIO MEPEBArol0 € MOXKIUBICTh THYYKOIO 30€piraHHsl BETUKHUX OOCSTIB
3epHa B PETIOHAX, a HE BHUKIOYHO B MPHUIOPTOBUX TepuTopisx. Lle mo3Bosse
aJanTyBaTy MPOJIaXKi 1O 3M1H I[IHOBOi KOH FOHKTYPH 30BHIIIHIX PUHKIB 1 3[1HCHIOBATH
EKCIIOPT y BUTIAHIII MEP10AN MApKETUHTOBOT'O POKY.

Ipunyunu peanizayii.

st edekTBHOT peanizallli KOHIENIi mependavyaeTbcsi CTBOPEHHSI MeEpexi
eneBaTopiB, 3AaTHUX 30epiratu ImmoHameHmie 50% pidHOTO O0OCITY EKCIOPTY
3€pHOBHUX MPOTATOM IIBPOKY. Po3MillieHHs TakuX 00’ €KTIB Ma€e OYTH TICHO MOB’SI3aHE
3 MJITAHOBUMHU JIOKAITISIMUA «CYXHUX 3€PHOBHX MOPTIBY» Y BUPOOHUYUX pEriOHAX.

Heobxioni kpoku ons peanizayii.

1. 3aBepiueHHs1 IMIUIEMEHTAIll €BPOMENCHKOrO 3aKOHOJABCTBA — 30KpEMa
Hupextusu 2001/14/€C, a takox yxBajeHHs 3akoHy Ykpainu «lIpo 3ami3HUYHMIA
TPAHCTIOPT» 3 METOI0 3a0e3MeUYeHHs MPO30POT0 AOCTYIY MPHUBATHUX OMEPATOPIB 10
1H(PaACTPYKTYpH.

2. ®opmyBaHHSI KOHKYPEHTHOTO CEpeIOBHINA y cepi MepeBe3eHb 1 MepeBaIKu
3epHa, HEAOMYIIEHHS! MOHOIOMI3allli MOCIYT TPAaHCIIOPTYBAHHS Ta 30€piraHHs.

3. 3abe3mnedyeHHsT ACP)KABHOI MIATPUMKHU JJISI OMEPATOPIB «CYXUX 3E€pPHOBHUX
NOpTIB» — uepe3 (iHAHCYBAHHA, IOPUIWYHHUI CyNpOBi, MOJATKOBI CTUMYJIH Ta
BJIOCKOHAJICHHSI 3aKOHOIaBCTBA, 30KpeMa IMI0JI0 €KOJIOTT4UHOT Oe3MeKH.

Bucrosxu. CTBOpeHHST MEpeXi «CyXHX 3E€pHOBUX TIOPTIB» MOXE CTaTu
CTpaTETIYHUM PIIICHHSIM i1 3MIIHEHHS EKCIOPTHOI 1H(pacTpykTypu YKpainu,
1BUIIEHHS 11 CTINKOCTI Ta aJJaiTUBHOCTI B yMOBaX BIMHHU U MiCISIBOEHHOT BiIOY0BH.
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B yMoBax cy4acHMX BHKIIMKIB, COPUYMHEHHUX BIMHOIO, YKpaiHa CTHKAETHCS 3
CYTTEBUMH E€KOHOMIYHMMH TPYAHOIAMHU, 30KpeMa B cdepi 30BHINIHBOI TOPTIBIIL.
brokyBaHHS MOpPCBHKMX TIOPTIB, pyHHYBaHHA 1HQPACTPYKTYpH Ta 3pOCTaHHS
JOTICTUYHUX BHTPAT BHMAaralOTh HOBHX CTPATETIYHHMX IIJIXOMIB IS cTaOlmizarii
€KOHOMIKHU Ta PO3BUTKY TOPTiBIIL.
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Oco06nmBy poJib y LIBOMY MpOIECl BIAITPaE TPAHCHOPTHO-EKCIIEIUTOPChKA
TISUTBHICTD, sIKa 3a0e3neuye e(eKTHBHE TEpeBE3CHHS TOBApiB, ONTHMI3alli0
JOTICTUYHUX BHUTpAT 1 MIATPUMKY KOHKYPEHTOCHPOMOXHOCTI — YKpPaiHCHKHX
BUPOOHUKIB HA MDKHAPOJAHOMY PUHKY. Y CITIIITHA 1HTETpallis Y KpaiHu B €BPONEHCHKUN
TPAHCTIOPTHUN TPOCTIp CHPUATAME HE JIMIIE EKOHOMIYHOMY BiJIHOBJICHHIO, a M
MOCUJICHHIO 11 O3HIIIH Y TI00aNbHii TOPTiBIIi.

JlociKkeHHs CIpsSMOBaHe Ha aHaI3 TeHISHIIIM 30BHIIIHBOT TOPTiBI YKpaiHH,
OIIHKY BIUIMBY JIOTICTUYHUX (PAKTOPIiB HA €KOHOMIKY Ta BU3HAUCHHS IEPCICKTHB
iHTerpanii Ykpainu B eBponeiicbky TpancnopTHy Mepexxy TEN-T. Takox ocoOnuBy
yBary NpUIJICHO JOCHIPKEHHIO Cy4acHHX MPOOJiIeM TPaHCIOPTHO-EKCIEIUTOPCHKOT
JUSTTBHOCTI Ta MOYJIMBUM IUIAXaM iX MOJ0JIaHHS.

AHani3 6a3yeTbcsi Ha CTAaTUCTUYHMX JaHUX Jlep»KaBHOi CIyKOU CTaTUCTUKH
VYkpainu Ta Jlep>kaBHOI MUTHOI CIIy»OH, 3 BUKOPUCTAHHSM MPOTHO3HUX MOJIEJICH
(EKCITOHEHIIATBHOT 0, IIHIHHOTO, JIOTApU(MIYHOT O, OJIIHOMIAIBHOTO T4 CTENIEHEBOTO
TPEHIIB) JUIsl OLIIHKU MOJAIBIIOI TUHAMIKH €KCIIOPTY Ta iMrnopty y 2025-2026 pokax.

Tabnuus 1 — OOcar 30BHINIHBOT TOPriBii ToBapamu Ykpainu 2020-2024 pp.

Ne i/ Pix Excnopt, muin. noa. CIIA ImniopT, mutH. goa. CIIA
1 2020 49191,8 54336,1
2 2021 68072,3 72843,1
3 2022 44135,6 55295,7
4 2023 36182,9 63567,0
5 2024 41733,0 70709,1

BukoHaeMoO po3paxyHKH 3a JOMOMOTOI0 MaTeMaTU4HOro 3a0e3neueHHs — Excel
JUIl  €KCTIOHCHIIAJIbHOTO, JIHIMHOTO, JIOrapu(MIYHOr0, TOJIHOMIAJIBHOTO Ta
CTETIEHEBOTO TPEH/IIB BUKOpHUCTOBYI0UHM AaHi 3 Tabmuii 1. Otpumani gaHi HaBeACHO B
Tabmuiu 2 1 Tabmum 3.

Tabmuus 2 — I[Iporuos o6csry ekcnopTy ToBapiB Ykpainu Ha 2025-2026 pp.

Nen/m | Pik |Exkcnonenmianpha|  JliniiiHa Jlorapudmiuna |IloniHomianeHa | CreneHeBa
et y = y= y = -762,63%* - .
e ||y = 623610 | 4680,7x+ | -9994In(x)+ -10493x+ | ) 8Y3X_0,2“
wocti R%=0.4092 + 61905 + 57432 56567 R>= 03173
e R2=0,3663 R?=0,2698 >=0.3799
1 2020 56652,7 572243 57432,0 55699.,4 57183,0
2 2021 51467,0 52543,6 50504,7 533006,6 49402,6
3 2022 46755,9 47862,9 46452,5 49388,5 45351,8
4 2023 42476,0 43182,2 435774 43945,2 42680,8
5 2024 38588.0 38501,5 41347,3 36976,6 40717,8
6 2025 35055.8 33820,8 39525,2 28482,7 39181,1
7 2026 31846,9 29140,1 37984,6 18463.6 37927,2
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Tabmuns 3 — [Iporuo3 o6csry iMmnopTy ToBapiB Ykpainu Ha 2025-2026 pp.

Non/mm | Pik | Excrionenuianena — JliHiiiHa Jlorapudmiuna | ITominomianeaa| CreneHeBa
PiBHsHHA B 5
B = ssoageotots | Y=2347x+ | y=6113inGo+ | YO EAGRT L y=
Cwei || R2=02079 R2+=5 ?)3? 8997 R =534290778 37854 ;720=63X2§69
i | | =052

1 2020 58166,4 58656,0 57497,0 59097,8 57065,0

2 2021 60485,8 61003,0 61734,2 60783,0 612244

3 2022 62897,6 63350,0 64212,8 62909,4 63796,6

4 2023 65405,6 65697,0 65971,4 65477,0 656869

5 2024 68013,6 68044,0 67335,5 68486,0 67191,6

6 2025 70725,6 70391,0 68450,0 71936,2 68446,6

7 2026 73545,8 72738,0 693923 75827,8 69526,0

Jiist mporuo3y Ha 2025-2026 poku Bi3bMEMO yCepeIHEH1 3HAYSHHS MPOTHO3Y 10
BCIM JIiHISIM TpeHay. Tpenau npu skux R2 nHaitOunpme Habmxenudt go 1. Jns
eKCIopTy 1€ ekcnoHeHmianbauii TpeHa (R2=0,4092), a ang iMmopry creneHeBuit
(R2=0,2269). Pesynbratu HaBeneHi B Tabnuii 4.
Tabnuus 4 — IIporao3 oOCsATiB 30BHINIHBOI TOPTIBIIS TOBapaMHu Y KpaiHU Ha
2025-2026 pp.

Pik Excnoprt, muiH. gon. CIITA Imnopt, MaH. noa. CIITA
1 2020 49191,8 54336,1
2 2021 68072,3 72843,1
3 2022 44135,6 55295,7
4 2023 36182,9 63567,0
5 2024 41733,0 70709,1
6 2025 35213,1 69989.,9
7 2026 31072,5 72206,0
e R

A

ClllA

191918

441336

—Il\.\ll: .-\,i_:'

if

p

1529

Rk R |

T2200,0

310725

Pucynok 1 — [Iporao3yBannst 00’ eMy 30BHILIHBOI TOPTiBii ToBapamu Ha 2025-2026 pp.

AHaJli3 OTpUMaHUX pe3yJbTaTIB CBIAYUTH MPO 3HAYHI KOJIMBAHHS OOCSTIB
EKCIIOPTY Ta IMIIOPTY, a TAKOXK PO CTiMKEe HETaTUBHE CaJIbJI0 30BHINIHBOI TOPTIBII,
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3YMOBJICHE BOEHHUMHM AisIMH, sIKE€ pi3ko moripiuiocs y 2022-2024 pokax. Skmio y
2020-2021 pokax TOproBeabHUIN OamaHC 3aJUIIABCS BITHOCHO CTaOUIBHUM, TO BXKE Y
2022 pori BigOyJsocs CyTTEBE CKOpOYeHHs ekcropTy (Ha 35,2% mopiBHsHO 3 2021
POKOM), 1110 CHPUYUHIIIO 3pocTaHHs Aedinuty g0 -11,16 mapa gonapis. Y 2023 poui
TEHJCHIIISI TMOTIPIIMIACS — EKCIOPT MPOJOBXKYBaB CKOPOUYBATHCS, a HEraTHBHE
capio mocsariio -27,38 mapn momapiB. Xoda y 2024 porri BigOyJiocsh 4acTKOBE
BITHOBJICHHSI €KCIIOPTY, OJHOYACHE 3POCTAaHHS IMIOPTY MPHU3BEIO JO MOAAIBIIOrO
30UIbIICHHS AShIIUTY TOPTOBOTO OAJIaHCY, IKUW CATHYB -28,98 Mipa 1oapis.

3riJIHO 3 MPOTHO3HUMU po3paxyHkamu y 2025-2026 pokax 04iKy€ThCS MOJablle
NaJiHHS EKCIOPTYy, B TOM K€ 4Yac IMIOPT MPOJOBXKUTH 3pOCTaTH, 10 CHPUYMHHUTH
MoJaJIbIIIe TOTIPIIIEHHS TOPTiBEILHOTO OajlaHCy.

PO3BUTOK  TpaHCIOPTHO-EKCHEAUTOPCHKOI  AISUTBHOCTI Ta  MOJEpHI3AIls
JIOTICTUYHOI 1HQPACTPYKTYPHU € KPUTUYHO BOKIMBUMU JIJIi EKOHOMIYHOT cTadimi3arii
VYkpainu. [lep>kaBHa miaTpuMKa Mae OyTu clipsiMOBaHa Ha ()1HAHCYBaHHSI €KCIIOPTEPIB,
CHPOIICHHS MUTHUX TPOIEAYP Ta PO3BUTOK BHYTPIITHHOIO BUPOOHUIITBA 3 BUCOKOIO
JIOJAaHOI0 BapTiCcTIO. BaknuBuMU 3axofamMu € OYIIBHUIITBO Cy4aCHUX JIOTICTUYHUX
LEHTPIB, MOKpAIIEHHS TPAHCIOPTHOTO CIIOJYYEHHS Ta LHU(pOBi3alisl MpPOLECIB
nepeBe3eHb. BHpoBaKeHHS CY4YacHHUX JIOTICTHYHUX TEXHOJOTIH CHpUATHME
iHTerpauii YKpaiHu B €BpPOIEHCHKI Ta CBITOBI TOPrOBEJIbHI MEpEXl, IO CTaHe
3aMOPYKOI0 JOBIOCTPOKOBOI'O €EKOHOMIYHOT'O PO3BUTKY.

OxpiM TOro, HEOOXIJTHO AKTUBHO BIPOBAIKYyBaTH €BPOIEWUCHKI CTaHAapTH
TPaHCIOPTHOT JIOT1CTUKH, PO3IIUPIOBATH CITIBIPALIO 3 MIXXKHAPOJHUMU MapTHEPAMU Ta
3aJTy4aTy IHBECTUIIIT Y PO3BUTOK CTPATETIYHO BAXIIUBUX 1HOPACTPYKTYPHHUX MPOEKTIB.
VYkpaina Mae 3HaYHUM TOTEHIN AN CTATH BAXJIMBUM TPAHCIIOPTHUM XaOoM, IO 3'€THY€
€Bporny Ta A3ii0, a pO3BUTOK TPAHCIIOPTHOI JIOTICTUKU CTaHE KIIOYOBUM JipailBepoM
€KOHOMIYHOTO 3pOCTaHHS y MICISIBOCHHUM MEP10.

BxitoueHHsT TpaHCIOPTHUX MapUIpyTiB YKpaiHU [0 €BpONEHCHKOI Mepexi
TEN-T copusiTumMe 3MEHIIEHHIO JIOTICTUYHUX Oap'epiB, 3aJIy4YEHHIO 1HBECTULINA Ta
MOKPAIIEHHIO KOHKYPEHTOCTIPOMOKHOCTI YKPaiHCHKHX TiAIPUEMCTB.
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CONCEPTUAL MODELOF SUPPLY CHAIN LOGISTICS SERVICE
OPTIMIZATION

Oleg Zagurskiy, D.Sc.(Economics), Professor,
National University of Life and Environmental Sciences of Ukraine.
e-mail: zagurskiy_ oleg@ukr.net

As established in the previous sections, the interdependence of marketing and
logistics 1s manifested in the establishment of the level of logistics service provided
in the supply chain at the time of conclusion of the agreement, as well as after its
completion. Marketing sets the value of a number of logistics service indicators
characterizing its level. The given level of service is implemented by the enterprise's
logistics system; whose divisions are responsible for achieving the target values of
the indicators. The higher the given level of logistics service, the higher the total
logistics costs caused by it.

In an ideal case, as a result of the interaction of marketing and logistics, the
optimal level of logistics service should be established.

The development of an optimization model requires the construction of a
conceptual model, which is a formulation of the task in terms of the subject area, and
the construction of a structural mathematical model that reflects the connections
and relationships of its components.

Logistics service is characterized by the values of a number of service
indicators. Each indicator of a logistics service can acquire a single value from many
possible ones.

Each value of each indicator of the logistics service is matched with
coefficients reflecting the impact of the values of these indicators on revenue and
total logistics costs. Values of revenue and total logistics costs when implementing
logistics services at the basic level (base values of revenue and total costs,
respectively) are given. The basic level of logistics service is the level of service that
can be provided to all customers of the company. The coefficients at the basic
values of the logistics service indicators are equal to one.

It is necessary to find a combination of values of the indicators of the
logistics service, which ensure that the supply chain achieves maximum profit. Profit
is calculated by subtracting total logistics costs from revenue.

It should be clarified that in our study, total or total logistics costs mean the
total operating costs of the supply chain, which are limited by the value of the
maximum allowable costs. A graphic representation of the conceptual problem
in the form of a "black box" model showing input and output data and impacts is
presented in Fig. 1, which demonstrates the transformation of input indicators into
output using certain mathematical ratios, the establishment of which requires further
detailing of the connections of the model components. In order to display the
multitude of components of the optimization model, as well as to determine the
connections and relationships between them, the diagram of the influence of the
components of the optimization model presented in Fig. 2 was developed.
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General spending
limmits are set

M aximum profit

Fig. 1 The "black box" model of the conceptual formulation of the problem

It is assumed that the coefficients that reflect the influence of the values of
the logistics service indicators on the revenue and the total logistics costs of the
supply chain are given. It can be assumed that the input data may be incomplete
or unknown at all. However, these data can be found based on regression analysis.

In the case of incomplete data, the missing data can be found by
interpolation. In addition, it is assumed that the values of logistics service
indicators affect the value of revenue and total logistics costs independently of each
other. At the same time, the possible synergistic effect of the influence of the values
of the logistics service indicators is not taken into account. A consequence of
this assumption is the linearity of the objective functions of the models. The positive
side of the linearity of models is the relative simplicity of finding a solution.

The procedure for finding the optimal solution involves choosing (from many
possible) values of logistics service indicators that ensure the formation of maximum
profit while observing the established restrictions. Alternative profit values, as
mentioned above, are calculated by subtracting the corresponding values of estimated
total costs from the estimated revenue values.
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) Known values a Calculated values . Searched values
Fig. 2 Diagram of influence of optimization model components

Values of revenue and total logistics costs are calculated by adding to the base
values of the specified indicators the values of the increase, which are calculated using
coefficients dependent on the values of the indicators of the logistics service. The
establishment of interrelationships between the components of the optimization task
opened an opportunity for the development of a mathematical model for the
optimization of the logistics service of the supply chain.
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The ongoing war in Ukraine has resulted in widespread destruction of buildings,
industrial facilities and infrastructure. The transport sector plays a key role in economic
development, providing connections between cities and between production facilities
and ports. Despite the challenging environment, the country's recovery from the war is
an inevitable process, and preparations for which should begin now. In order to
effectively restore transport infrastructure in the short term, it is necessary to define
criteria for selecting priority facilities, develop appropriate projects, and raise funding
for reconstruction activities. This study aims to evaluate the current state of Ukraine’s
transport sector, assess reconstruction priorities, and propose a framework analysis for
sustainable recovery based on statistical analysis and current practices.

According to the KSE report, Ukraine's transport infrastructure has suffered
significant losses, estimated at USD 38.5 billion. In particular, more than 26,000
kilometres of highways were damaged or destroyed, causing losses of USD 28.3 billion.
Losses to rail transport reached USD 4.3 billion, port infrastructure - USD 0.85 billion,
and the aviation industry - USD 2 billion. Direct losses to private passenger transport
amounted to approximately $2.2 billion, as 260,000 cars were damaged or destroyed [1].

Most of the new damage is concentrated along the frontline in the east and south
of the country. In 2024, the largest destruction in the transport sector was to railway
and port infrastructure. Numerous attacks on railway facilities were reported, primarily
targeting power systems and traction substations. Donetsk, Kharkiv, Zaporizhzhia and
Kherson regions suffered the most damage, accounting for more than 60% of the total
destruction. All reported losses, with the exception of damage to private transport,
relate to public sector assets [2].

To ensure the sustainable development of the transport sector of the national
economy, it is necessary to develop conceptual, instrumental and applied components
of its recovery in advance. Ukraine’s recovery also depends on international
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cooperation and financial assistance, particularly from the EU, IMF, and World Bank,
which have historically funded large-scale infrastructure projects in post-crisis
economies. The EU has already demonstrated strong support for Ukraine by providing
emergency funding, technical expertise, and logistical assistance for transport
reconstruction.

It is estimated that as of 31 December 2024, the total cost of reconstruction and
restoration of the country over the next decade will amount to USD 524 billion, which
is 2.8 times higher than Ukraine's nominal GDP in 2024. In particular, the needs of the
transport sector are estimated at almost $78 billion. After the return of some territories
to Ukrainian control in 2022, the main road and rail links were quickly restored due to
rapid repairs [3]. The Government of Ukraine has identified 82 reconstruction projects
in its presentation “Priorities for the Reconstruction of Ukraine for 2025, of which 21
have funding. An overview of the priorities for 2025 is presented in Figure 1.

| Priorities 2025: Transport

ity of
Fimance
of UkiEine

Total Available Gap 21 project

$3bn $2,2bn  $730m with funding Aot

( These projects focus on road and railway modernization, border infrastructure, urban transport improvements and critical
logistics restoration ta enhance connectivity and economic resilience.

Road Infrastructure & Railway Modernization & Aviation & Maritime
Border Connectivity Expansion Infrastructure
*® Development of Border * |ntegration into the EU * Preparing for launch
Road Infrastructure Transport System of air services
+ EU-Ukraine Solidarity « Modemization of in Ukraine
Lanes Ukrainian Railvways * Restoration &
o Overhaul of Local « Barrier-Free Railviay :"::d.e;-m_ziti?n\?f&
Roads & Bridges & Urban Transport it aels el

Upgrades Rescue Yessels

* Overhaul of the
Seaport Overpass

Frne
e
e Al

Fig. 1 Government-proposed priorities for transport sector recovery [4]

The post-war reconstruction of Ukraine's transport sector requires a strategic
approach that prioritises sustainable development and long-term economic
sustainability. The proposed approach to the restoration of Ukraine's transport
infrastructure indicates a lack of a comprehensive vision of the integration of all modes
of transport and their interaction within the national system, as well as in the context
of EU projects and global transport corridors. There is a risk that attention will be
focused on repairing damaged facilities rather than creating a new, modern and
optimised transport system.

Given the financial constraints and the urgent need for efficient logistics, investments
should be directed primarily at railway infrastructure, which has proven to be the most
reliable mode of transport in the face of wartime disruptions. Through the Connecting
Europe Facility and Trans-European Transport Network (TEN-T) integration, Ukraine
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can access significant grants and loans aimed at modernizing critical transport corridors,
enhancing border infrastructure, and aligning with EU standards.

The European Green Deal provides a framework for integrating Ukraine's
transport sector into a more sustainable and energy-efficient system, with an emphasis
on electrification and reducing dependence on fossil fuels. Legislative reforms should
facilitate the development of public-private partnerships, and targeted financial
mechanisms, such as tax breaks and low-interest loans, can stimulate investment in
modern multimodal transport hubs. In addition, the implementation of restoration
projects should be transparent and public at all levels to ensure the efficient allocation
of reconstruction funds, reduce corruption risks, and increase public trust.

One of the biggest challenges in all transport and infrastructure sectors is the
shortage of qualified personnel. Some specialists have been mobilised, while others
have moved abroad or changed their field of activity, with no plans to return to the
industry. Without the return of professional staff, financial investments will not have
the expected effect, making it impossible to strategically develop transport
infrastructure.

Rebuilding Ukraine's transport infrastructure is a key post-war reconstruction task
that requires not only repairing destroyed facilities but also creating a modern,
integrated and sustainable transport system. Effective reconstruction requires clear
prioritisation of expenditures, investment attraction, transparent project management
mechanisms, and adaptation of legislation. Ukraine must actively engage with
multilateral development banks, foreign direct investors, and bilateral aid programs to
ensure a diversified funding strategy. Priority should be given to the development of
railway infrastructure, as evidenced by the current challenges in logistics, including the
blockage of sea routes. At the same time, the return of qualified personnel is a crucial
factor, without which even significant financial investments will not be able to ensure
the sustainable development of the transport sector.
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YK 331.45:504.05
OPT'AHIBALIA OXOPOHHU ITPALI HA CKIIAJJCBKHUX KOMIIVIEKCAX

XmenboBcbkuil Bacuiabs CtenanoBuy 1.7.H., ipodecop,
Mapuuimuna €Brexist IBaHiBHA K.C.T.H., JOLIEHT
Hayionanvnuii ynisepcumem 6iopecypcie i npupoooxkopucmyeants Yxkpainu

CydacHuIl pO3BUTOK CKJIAJCHKUX KOMILUIEKCIB, 3pOCTaHHA PIBHS 1X TEXHIYHOTO
OCHAIIICHHS Ta MacIITa01B TICHO OB’ I3aHE 3 OPTaHi3alli€l0 OXOPOHH Mpalli IepcoHaty.
VYV 2024 poui mioma CKIAACKKUX HPUMINIEHb B YKpaiHi 3pocia (aKTHYHO BJIBidi
MOPIBHSTHO 3 IOBOEHHUM TepioAoM. Taka JuHamMika CBIIUYMTh PO aKTUBHUI PO3BUTOK
PUHKY HaBITh 3a Cy4acHUX yMOB [1].

OmHuM 3 BaXJIMBUX HAIPSAMKIB OXOPOHHM TMpalll IpaliBHUKIB CKIAJIIB €
palioHaJIbHa OpraHizaiisg poOOYrX MICIb Ta CTBOPEHHS HAJEKHUX YMOB Ipail s
npaiiBHUKIB. OcCHaIIeHHS poOOUYMX MICIlb HEOOXITHUM OOJIaJHAHHSIM, 1THBEHTapeM Ta
3aco0amu 3B’ 513Ky, IX 3py4YHE IUIaHyBaHHS, HAJIEXKHA OCBITJIEHICTb, IOIMYCTHMI ITApaMETPH
MIKPOKJIIMaTy, — BCE 1I€ JI03BOJISIE€ 3HU3UTHU CTOMIIIOBAHICTh, CIIPUSE 3HIKEHHIO BUTpAT
yacy Ha BHUKOHAHHS CKJIQJCBKHUX OIEpaliid 1 MIJBUIICHHIO €()EeKTUBHOCTI IIparll
nepcoHany. PoOodl Micus OKpeMHX NpaliBHUKIB MOBUHHI OyTH B3a€EMOIIOB’s3aHI 1
3a0e3rnevyyBaTu palioHaJIbHE 3MIACHEHHS TEXHOJIOTTYHOTO nporecy
BHYTPIIIHBOCKJIAICEKOT 0OpPOOKH TOBapiB. IX po3MILIyIOTh Y TIEBHiH BiAMOBIAHOCTI 010
MOCTTIIOBHOCTI BUKOHAHHS CKJIAJChKUX orepamiid. [l 3a0e3nedeHHs: parioHaIbHOL
Oprasizariii OXOpoHH Mpalll MpalliBHUKIB CKJIaJiB BaKJIMBE 3HAYCHHS MalOTh BUBUCHHS,
y3arajbHEHHS Ta MOIIUPEHHS MePEIOBUX MPUAOMIB 1 METOIB iX Mparri.

VY npaBoBoMmy moJii YKpaiHM Ha ChOTOJIHI HEMAa€ €IWHOTO YHI(PIKOBAHOTO
JIOKyMEHTA, SKUH OW MICTUB yC1 BUMOTH OXOPOHM Tpalli 0 ckiajiB. OCHOBHUM
HOpMAaTUBHUM akTOoM MoxHa BBaxkaTtu HITAOII 0.00-1.75-15 «IIpaBuna oxoponu
mpaii mijJ 4ac BaHTaXKHO-PO3BAHTAXYBaJIbHUX poOIT». BiH perimaMeHTye 3araibHi
IpaBuiia BAKOHAHHS TaKUX poOiIT, 30KpeMa eKCILTyaTallll0 HABaHTA)KyBaylB Ta 1HIIOTO
CKJIaJICBKOTO 001aaHaHHsA. KpiM 11b0ro, paiiBHUKY CKJIAJIIB IOBUHHI JOTPUMYBATHUCH
IHIIMX HOPMAaTUMBHO-IIPABOBUX aKTiB 3 0XOpOHHU mpaiii, a came: HITAOIT 0.00-1.83-18
«IIpaBuiia OXOpOHM Mpall Mmij yac ekcruryaraiii Hapantaxxysauis; HITAOIT 0.00-1.15-
07 «ITpaBuna oxopoHU Mpani MmiJ yac BUKOHaHHs poOIT Ha BucoTi» Ta HITAOII 0.00-
1.71-13 «IIpaBuna oXOpoHHU Mparil MiJ 9ac poOOTH 3 THCTPYMEHTOM Ta MPUCTPOSIMU.
Ha xoxHWii BUJ yCTaTKyBaHHS, SIK€ €KCIUTYyaTyeThCS Ha CKJaji, CIIiJ JTOJaTKOBO
BuBuatu okpemi HITAOII [2].

Cucrema ympaBliHHA OXOPOHOIO Tpalll Ha CKJIaAl Tependadae BeIeHHS
3HAYHOTO OOCSTY BHYTPINIHBOT JOKyMEHTAIlli: TOJOXKEHb, TOPSAIKIB, HaKa3iB,
iHCTpyKIiK. [loo)keHHsS OMHUCYIOTh BC1 €JIEMEHTH YIPABIIHHS OXOPOHOIO TIpaIli,
3a3BUYal iX po3poOJISIIOTH HA OCHOBI THMOBHX MMOJ0XKEHb. Lle cBoro poay mosiTuka
KOMIIaHii, 1010 IEBHUX YIPABIIHCHKUX MPOIIECIB 3 OXOPOHH Mpalll Ha MiANPUEMCTBI.
OcHoBHuMU 3 HUX € Taki: [lonoxenHs npo Cuctemy yrnpaBiiHHSA (MEHEIKMEHTY)
oxopoHoto nparii; [Tonoxxenns mpo Ciyx0y oxoponu npaiii; [lomoxkeHHs Tpo mopsI0K
MIPOBEJICHHS HaBUaHHS Ta MEPEBIPKY 3HAHB 3 MUTaHb OXOPOHU mnpaili; [TonoxeHHs mpo
JISUTBHICTh YIOBHOBKEHUX HAMMaHUMU POOITHUKAMU OC10 3 MUTaHb OXOPOHH Ipalli;
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[TonoxxeHHSIM PO MOPSAJIOK OpraHizalii Ta MPOBEICHHS MEIMYHHMX OTJISIIB 0CiO
neBHUX KaTeropiii; [lopsgok Buaayi mpaiiBHUKaM HapsiiiB-1omyckiB; [lopsaok Bugaui
CHELOATY, CIEUB3yTTA Ta 1HIIMX 3ac00IB 1HIMBITYyalbHOTO 3aXHMCTy MPaIliBHUKIB.
PobGoTonaBiieM nmoBuHHI OyTH 3aTBEpKEH1 MPOTrpaMH HaBYaHHS Ta MEPEBIPKHU 3HAHb
MPaliBHUKIB 3 MUTaHb OXOPOHH IIpalli.

Koxxuuii mpamiBHUK CKJagy MOBHHEH 3HATH BUMOTHU [HCTpPYyKIii 3 OXOpOHHU
npami s cBoei mpodecii abo mpu BUKOHAHHI TMEBHUX pOOIT. Ik mpaBumiio, Taki
IHCTPYKIIi po3pO0JISIFOTh Ta 3aTBEPIKYIOTh Il KOPUCTYBauiB €KpaHHUX MPHUCTPOIB;
IPpU BaHTAKHO-PO3BAaHTA)XXyBaJbHUX po0OTaxX; 3 3arajlbHUX NUTaHb Aji [ rpynu 3
eJIEKTpOOEe3MeKH; AJis BOJ1S HABAHTAXyBaua; Ui KOMIPHUKA; 1JIs 3aBlayBaya CKJIaJ10M
Ta 1HIIUX TpaliBHUKIB. KepiBHUK Miapo3Aily MOBHHEH OHOBIOBATH [HCTpyKIii 3
OXOPOHHM Mparli, a poOOTOIaBeIb iX 3aTBEP/KYBATH KOKHUX S5 POKIB, a JJi1 PoOIT
IJIBUIIICHOT HEOE3MEeKH — Yepe3 3 pOKH.

PobGoTonaBerp mepioguvYHO BHUIAE HAKa3W, MO CTOCYIOThCS MHUTAaHb OE3MEKH
npaili, IpU3HAYEHHS BIANOBIJAIbHUX, HAMPUKIAJ, 32 TEXHIYHUN CTaH Ta O€3MEUHYy
eKCIUTyaTalio OOJaJHAHHS YU 3a OXOpPOHY mpail B LiIoMy. MiHIMaJIbHUA HaOIp
HEOOXITHUX HaKa31B JJI NIJIPHEMCTBA 31 cKiiagoM Oyzae Takum: [Ipo 3aTBeprkeHHs
noJIoKeHb 3 oxopoHu mnpami; IIpo crBopenHss CiyxOu oxoponu mnpami; IIpo
3aTBEP/KEHHSI THCTPYKIIN 3 oxopoHu mnpari; [Ipo 3aTBepmkeHHs mepeniky poOit
MIJBUIIICHOT HEOE3MEKU Ta TaKuX, /e € HEOOXIaHICTh Yy npodeciitHomy ao6opi; [1po
CTBOpPEHHS KOMICIi 3 MEepEeBIPKU 3HAHb 3 MUTaHb OXOPOHHU mpaii; [Ipo npusHaueHHs
BIJNIOBIAANIBHOTO 3a cTaH obnagHanHs; [Ipo 3arBepmxenHs HopMm Buzaadi 313; Ilpo
oprasizaiiiro Mean4Hux orsiaiB; [Ipo 3aTBeppkeHHs rpadiky Orjsay CTeIaxiB TOLIO.

[Ipu npuitomi Ha poOOTY yBECh MEPCOHAN CKIIAJIB MPOXOJSATh BCTYIHUN Ta
MEePBUHHUN IHCTPYKTaX1 3 OXOPOHHU Mpalli, TAKOXK pa3 Ha 3 a00 6 MICSIIIB MPOXOSATh
MOBTOPHUN 1HCTpYKTaX. JIJisi mpalliBHUKIB, $KI BHKOHYIOTH POOOTH ITiABHIIECHOI
HeOe3MeKu, HampHKiIad, BOJII HaBaHTaXyBadiB a00 POOITHUKH, SIKI BUKOHYIOTH
BAaHTAKHO-PO3BAHTAXKYBAJIbHI POOOTH, MOBTOPHUI IHCTPYKTAX MPOBOASTH OAUH pa3 B
3 Micsili, BCl 1HII NPOXOJATh MOBTOPHUM THCTpYKTaX 1 pa3 Ha 6 micamiB. Takox
HOBOMPUMHSTI BOJ11 HABaHTa)KyBaua MOBUHHI MPOXOAUTH CTaXyBaHHS MPOTIToM 2-15
3MiH, SKIIO BOHM HE MarOTh BIJMOBIIHOI MIATOTOBKU. BCl IHCTPYKTaXki, CTaKyBaHHS
MOBUHHI (DIKCYBAaTUCH B KypHaJaX pPEeCTpallii IHCTPYKTaXIB 3 OXOpOHU mpari [3].

[TocanoBiii, sIKi KEpyHOTh poOOTaMH 13 MiJABUIIEHOIO HEOE3MEKOK OAWH pa3
HA TPM POKHU MAlOTh TMPOXOJUTH HABYAHHS Yy HABYAJBbHO-METOAMYHUX IEHTpax 3
oxoponu mpari. [IpamiBHUKH, IKI BUKOHYIOTH POOOTH TMIiABUIIEHOI HEOE3MeKn
(BaHTaXKHO-PO3BAHTAXYyBaJIbHI pOOOTH, POOOTH HA BHUCOTI TOIIO) TPOXOJATH
creliajibHe HaBYaHHS IIOPOKY.

JIy1st BUKOHAHHS IEIKUX poOIT Ha CKJIaJax MOBUHHI OyTH 0oOopMIIEH] JO3BUIBHI
JIOKYMEHTH. BOHM HOiIAI0ThCS HA 1BA TUITH — JO3BOJIH Ta AeKIapalii. [X BUAaloTh Ha
oOnaaHaHHs abo Ha pobotu. Ha ckiagax mae Oytu Jleknapailisi Ha eKCILTyaTallio
oOnaJiHaHHs MiJABUIIEHOI HeOe3MeKu (eJIeKTpoHaBaHTaxyBau) Ta [[03BUT Ha poboTH
M1JBUILIEHOT HEOe3MeKH (BaHTaAXKHO-PO3BAHTAXKYBaIbHI pOOOTH 32 IOOMOI'0OI0 MAIllUuH
Ta MexaHi3MiB). Ha nepioa aii BilicbKOBOTO cTaHy 3amicTh Jl03BOJIy MOKHA OTpUMATH
Jlexapailito Ha BaHTaKHO-PO3BAHTAXKyBAJIbHI pOOOTH.
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[IpamiBHUKIB CKJaqy Ha O€30IIaTHIA OCHOBI 3a0€3MeuyloTh CIEIOISITOM,
CHEIB3YTTAM Ta IHIIMMH HEOOXiMHUMH 3acobamu iHAMBiAyampHOTO 3axucty (313).
Bogito HaBaHTa)xyBaua HEOOX1THO HAJaTH KOMOIHE30H, YEPEBUKH, OEpEeT, pyKaBHII],
KUJIET Ta KAaCKy 3axXHMCHY 3 TMIANIOJIOMHMKOM, a B3WMKY I dYac poOOTH B
HEOMATIOBATFHUX MPUMIIIEHHSAX Ta HAa 30BHIIIHIX BIIKPUTHUX MalJaHYMKaX —
YTEIUICHY KypTKY, IIITAHHU, IIANKY, HAMliB40OOTH, pyKkaBuili. KoMmipHuka 3a0e3neuyoTh
KypTKOIO, KOMOIHE30HOM, YEPEBUKAMH 3 METaJIeBUM HOCKOM, (HyTOOIKOI0, a B3UMKY
— YTEIJICHUMHU KypPTKOIO Ta KOMOIHE30HOM, IIANKOI0, YePEBUKAMHU 3 METAJICBUM HOCKOM.

[cHytOTh TI€ OKpeMi BUMOTH IIOJO YCTaTKyBaHHS Ta OOJIaJHAHHS, CIOJIU
BIIHOCSTBLCSA: HAsABHICTh TACIOPTIB, TEXHIYHOI JOKYMEHTaIlii Ha 0O0JIaJHaHHS,
BIIMITKH MPO MPOXOIKEHHS TEXHIYHUX OTJISIB, IEPI0IUYHE BUIPOOOBYBAHHS TOIIIO.

[lin wac ykiIagaHHS TPYAOBHX JIOTOBOPIB  poOOTOAABEIh IMOBUHEH
noiHGOopMyBaTH MPalliBHUKIB M1 PO3MUCKY MPO YMOBH Ipalll Ta PO HAsIBHICTh HA X
poOouMXx MicUAX HEOE3MeUYHHX 1 IIKIJMBUX BUPOOHMYMX (HAKTOpiB, SKI IIE HE
YCYHYTO, MOXJIMB1 HAacHIJKH iX BIUIMBY Ha 3J0pPOB’S Ta MpO IpaBa IMpaliBHUKA Ha
NUJIBICKM 1 KOMIEHcalli 3a poOOTy B TaKMX yMOBaX BIAMOBIAHO /10 3aKOHOJABCTBA 1
KOJICKTUBHOTO JIOTOBOPY Ta 3 YpaxyBaHHSIM OCOOJUBOCTEH PEXKHMY pETyJIIOBAHHS
TPYJIOBUX BIJHOCHH.
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KOMIIOHEHTHU A/IMIHICTPYBAHHA JIOT'ICTUYHOI CUCTEMH
NP MIZKHAPOJIHUX ITEPEBE3EHHAX

bongapes Cepriii IBaHoBuUY, K.T.H., IOLICHT,
Kyab6aunmii IBan OuekciiioBuy, 3100yBay BHILOT OCBITH
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu
e-mail: kulbachnyiivan@gmail.com

[TinBuienHs: €eKTUBHOCTI POOOTH TPAHCIOPTHOI CUCTEMH MOTpeOye BBEICHHS
y3arajgpbHEeHOr0 TOKa3HuKa. lleli mMoka3HWK Mae KUIBKICHO BHU3HA4YaTH QyHKII
CHUCTEMH, BpPAxXOBYIOUM 4HCICHHI (akTopu. BiH ciyryBaTUMe eTaloOHOM, 3 SIKUM
MO>KHA TIOPIBHIOBATH SIK OKPEMI, TaK 1 KOMIUIEKCHI TapaMeTPy TPAHCIIOPTHOI CHCTEMH.
Koxen 3 mux mapaMerpiB HaJUJIeHUHd cheuu(iyHUM 3MICTOM Ta BIIACHOIO
po3mipHicTIo. Hamu 3ampormoHOBaHO METOAWYHUM TMAXIA Uil  BU3HAYCHHS
HOPMATUBHUX OLIHOYHUX 3HAYEHb CUCTEMH 3a €IMHUM, KIJIbKICHUM 1 YHIBEpPCAIbHUM
METOJIOM OILIIHKHA CTaHy TMOKa3HUKa SIK aOCOJIFOTHOTO 1 BiTHOCHOTO. OTXe, OLIHUTH
AKICTh CTaHy TPAHCHOPTHOI CUCTEMH B IIJIOMYy MOXKHA JIMIIE 33 JOMOMOIOIO
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KOMILJIEKCHOT'O IHTETPAJIbHOTO MOKa3HUKA — CEPEIHbO-KBAIPATUYHOTO BIAXUIIEHHS 3
yCIX BIIXHJIEHb OKPEMHUX MOKA3HUKIB - IIJISIXOM 31CTaBJICHHS.

Pesynbraty mocimiKeHHS 100 HAyKOBOI KOHIICTIIIT JOTiCTUYHOT iH(hOopMaIliitHO1
CHUCTEeMH YIOPAaBIIHHS TPAHCIOPTOM JJsl ONTHUMI3alii Horo (yHKIIOHYBaHHS B
MIXHApOJAHOMY TPaHCIOPTHOMY CIIOJIYY€HHI, JIal0Thb MOXJIHMBICTh C(OPMYyBaTH Taki
OCHOBHI PEKOMEH/IaITii:

1. [Ipoutec (PyHKIIOHYBaHHS TPAHCIOPTHOTO KOMIUIEKCY B MIXHAPOJAHOMY
CIOJIyYCHHI  XapaKTEPU3YEThCS  BEJIMKOK  CKJIAJHICTIO, BUKIIOYHO BHUCOKUM
JTWHAMI3MOM SIK MOTpeO, Tak 1 YNPaBIIHCHKHUX pilleHb. Po3pobieHuiit MeToIMYHUMA
CUCTEMHO-1€papXIYHOTO TMIJAX1J MOXE J03BOJUTH BHU3HAYMTH OCHOBHI MPOOJIEMHU
PO3BUTKY pOOOTH CUCTEMU TPAHCIIOPTY.

2. 3anporoHOBaHUN KOMIUIEKCHUM MiXiJg MOKe MaTh ¢()EeKTHBHE BTUICHHS B
eJIEeMEHTaX CMCTEMHOTO aHaii3y il JiorictuuHoi KoHuenii. [IpormonoBanuii B po6oTi
METOJI KEPYIOUHMX MOJENE A03BOJIUTh MOJO0JIATA TPYAHOUI, NOB'A3aH1 31 3HAYHUMU
o0caraMy 00YMCITIOBAIBHUX POOIT.

3. Cnuparounch Ha MPOBEACHI TOCHTIIKEHHS, CHOPMYIbOBaHI OKPEM1 €JIEMEHTU
OpraHi3aiiiHol € HOCTI TPAHCTIOPTHOI CUCTEMHU, HajJlaHa OLlIHKA P1BHS 3a0€3MEUE€HOCTI
MOCIIyraMH BaHTAKHOT'O TPAHCIOPTY Ta MIABEIEHO MIJICYMOK MPO MOro 3pOCTar0dy
POJIb B yMOBaX PO3BUTKY MIKHAPOJIHUX EKOHOMIYHUX 1 HAYKOBO-TEXHIYHUX 3aB’SI3KiB.
BcraHoBiieHO, 0 Y B3a€MO3B'3Kax PI3HUX BUAIB TPAHCIOPTY € 3HAYHI PE3EpPBU IJIS
YJAOCKOHAJICHHS METOIIB ONTUMI3aIlli i yIpaBJIiHHS,

4.V BUKOHaHI HaMu poOOTI chOpMyITHLOBaHI METOAMYHI IPUHIIUITH PO3B’ I3aHHS
MPaKTUYHUX 33]a4 3 ONTUMIi3alii ¥ ympaBiaiHHS (QYHKI[IOHYBaHHS TPAHCIIOPTY Ha
MDKHApOJIHUX JIHISAX CIIOJYYEHHS, Ha OCHOBI SIKUX: 3alPOMOHOBAaHI 3aXOAH IOJ0
BJIOCKOHQJICHHSI ~ METOJIIB  OonTuUMi3aili  (yHKI[IOHYBaHHS  aBTOTPAHCIOPTY;
OOTpYHTOBaHI KpUTEPIi OIIHKK CTaHy W ONMTUMI3aIlii poOOTH PyXOMOI0 CKJIaay MpHU
B3a€EMOJIIi PI3HUX BHJAIB TPAHCHOPTY MPU TPAHCHOPTYBAHHSA AarponpoOyKIIii;
pPO3pO0IEHO aNrOpUTM KOMILJIEKCHOI OIIHKHM ONTHUMI3alli poOOTH TpaHCHOPTY MNpuU
M1XHApOJHUX TEPEBE3CHHSX;

5. Po3rnsiHyTi B poOOTI OO'€KTHBHI NEpPeIyMOBU CKIIAJAlOTh BUXIIHHUA
(GyHAaMEHT TOIIMPEHHS JIOTICTUYHOI KOHIeNIii B cdepax BUPOOHHULTBA 1 00iry
arporpoayKIIlii.

Pe3ynbraT aHaizy JOTICTUYHUX JIAHLIOTIB TMPU MEPEBE3€HHI BAHTAXIB Y
MDKXHApOJHOMY CIIOJIy4€HHI MMOKa3ylOTh, II0 CUTYallisd, OB’ s13aHa 3 BUKOPUCTAHHSIM
TPaHCHIOPTY, OO'€KTMBHO BHMAara€ CTBOPEHHS 1 TEPMIHOBOTO BIIPOBAKCHHS
MPUHITUTIOBO HOBOi HAyKOBO OOTPYHTOBAHOi CHUCTEMHU CTPATETIYHOTO YIPABIIIHHS
BAaHTA)KOTIOTOKAMH, 3aCHOBAHOI HA JIOTICTUYHUX MPUHIIMIIAX PYXY arporpoayKIIii.
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YK 656.1
YIIPABJIIHHSA TIPOHUECAMU TPAHCIIOPTYBAHHS BAHTAXIB ITPH
MI’KHAPOJHUX ITEPEBE3EHHAX

bongapes Cepriii IBanoBuY, K.T.H., JIOLICHT,
Moruasnuii Bikrop OnexcanapoBuy, 37100yBay BUIIOT OCBITH
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Huzka npobnem, KOoTpl BUHMKAIOTh Y OararbOoX Oprasizalliii, 1o 3aiMaroThCs
MDKHAPOJHUMH aBTOMOOUTbHUMH TiepeBe3eHHsMUu (MAII) y nHampsmky VYkpaina —
€Bponericekuii Coro3, € HaraJJbHUMH Ta MOTPeOyIOTh KOMILJIEKCHOTO BUpileHHs. Cepen
OCHOBHHMX TPYJIHOIIIB, $KI CIOCTEPIralOThCS TPU BUKOPUCTAHHI PI3HUX BHIIB
TPAHCTIOPTY Ta 3aly4yeHHI HaliMaHWUX TPAHCIIOPTHUX 3acO0iB, CIij] BII3BHAYUTH 3HAUHI
(b1HaHCOBI BUTpATH, IO MOB’5I3aH1 3 EPEBE3EHHAM BaHTAXKIB, a TAKOX BUCOKHI PIBEHb
HEOOTPYHTOBAHMX Ta HAJHOPMATHUBHHUX MPOCTOIB HA MUTHHUX MPOIMYCKHHUX IMyHKTax. Li
npocToi MPHU3BOAATH A0 3aTPUMOK Yy JOCTaBIl, 11O, Y CBOIO Yepry, BIUIMBAaE Ha
€(PEeKTUBHICTb JIOTICTUYHUX MPOLIECIB Ta 3arajibHy KOHKYPEHTOCIIPOMOXKHICTh KOMITaH1i.

Kpim 3a3HaueHo, piBeHb oOprasizamii, IUIaHYBaHHS Ta KOHTPOJIO B cdepi
YOpPaBIIHHSA TEPEBE3CHHSMU, SK MPaBUJIO, HE BIAMNOBIAAE CYYaCHHUM PUHKOBHM
BUMOTaM, 1[I0 HpPeI’SBISIOTBCA 10  TPAHCIOPTHO-JIOTICTUYHMX  TOCHYTr Y
eBporeicbkoMy TpocTopl. YacTo crocTepiraerbCsi HU3bKa SKICTh OOCITyTOBYBaHHS
KJIIEHTIB, HEJOCTaTHIA pIBEHb aBTOMATH3aIlli Ta clia0Ke 3aCTOCYBaHHS CY4YacCHUX
1H(}OpMaIIHHUX TEXHOJIOTIH y cepi nepeBe3eHb.

Jlns mojonaHHS BKa3aHMX IMPOOJIeM, Ha HAIy TyMKY, HEOOX1THO 3IiHCHHUTH
HU3KY CTPATEeTIYHUX 1 TAKTUYHHUX KPOKIB, cripsiMOBaHUX Ha ontuMizauiro MAIL. Cepen
HaWBXUIMBIIIMX [IISAXIB TOKPAIEHHS CUTYyallll BapTO BHUIIIUTH PO3POOKY Ta
BIIPOBAKCHHSI MPAKTUYHUX PEKOMEHAAIIH 3 opraHi3allii epeKTUBHOTO ONIEPaTUBHOIO
YOPaBIIHHSA TPAHCHOPTHUMU MPOLECaMu, 0 0a3yI0ThCA Ha BUKOPUCTAHHI Cy4acHUX
nuppoBux MmIaThopM Ta CUCTEM MOHITOPUHTY. TakoX BaXKIMBUM € MPUNHHATTA
OOIPYHTOBAHMX YIPABIIHCHKUX PIIIEHb y PEXHUMI pealbHOr0 4acy, IO J03BOJISE
OTIEpaTUBHO pearyBaTH Ha 3MIHU CUTYaIlI ITi/] Yac MepeBE3CHHS BAaHTAXIB.

Oxpemy yBary CJIiJ IPUIUTATHA CTBOPEHHIO KOHKYPEHTOCTIPOMOKHUX YMOB JUIst
AKTUBHOI y4YacTi BITYM3HSHUX TEPEBI3HUKIB ¥ Ml)KHapOI[HOMy TPAHCIIOPTHOMY
nporeci. Ile mepenbavae sk ¢iHAHCOBY, Tak 1 opraH13au1HHy HlI[TpI/IMKy 3 00Ky
JIep’KaBM, BKIIOYAIOUM CTUMYJIOBAaHHS MOJEpHI3aIlii aBTOMAPKY Ta IIiIBUIICHHS
npodeciiiHoi kBamidikaiii mepcoHaty.
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HapemuTi, o1HUM 13 KJIFOUOBUX HamlpsMIB PO3BUTKY € LIMPOKE BIIPOBAIKEHHS
METO/IB 1 3ac00iB iHTenekTyanbHux TpancnopTHux cucteMm (ITC) Ha BCix piBHSIX
onepatuBHOTO yrpasiinag MAIIL. Bukopucransas [TC 103BoaUTE CYyTTEBO MTiIBUIATH
e(EeKTUBHICTh JIOTICTUYHHUX OMepaliid, 3a0e3neynuT OUIBIILY MPO30PICTh MPOIIECIB,
CKOPOTHTH BUTPATH Ta MiABUILUTH 3arajibHy SIKICTh HaJIaHUX MOCIIYT.

OmnepaTuBHE YMPaBIiHHA Ha MDKHAPOJHUX aBTOMOOUTHPHUX IEPEBE3CHHIX
(MAII) oxorutroe BHpIMIEHHS IMHAPOKOTO KOJia MOTOYHUX 3aBiaHb, OE3MIOCEPEIHBO
OB’ sI3aHUX 13 PYHKI[IOHYBaHHSM IIPOILIECY NTEPEBE3EHHS BaHTaX1B. OCHOBHOIO METOIO
Takol JISUTBHOCTI € 3a0e3nedeHHs CcTaOuIpbHOI, Oe3repebiiiHoi, PUTMIYHOI Ta
y3ro/UKEHOI B3a€MOAIl BCIX YYacHUKIB JIOTiICTHUHOro JjaHigora. lLle Bxirodae
y3ropkeHy poOOTy MEPEeBI3HUKIB, JIOTICTIB, ONEpPaTOPiB, MUTHUX CIyXO0 Ta 1HIIHUX
CTPYKTYp, 3a[IIHUX y TEPEMILICHH] BaHTaXIB 3 YKpaiHU 10 KpaiH €BponeichbKoro
Coro3y Ta B 3BOPOTHOMY HAIIPSIMKY.

Hacamnepen omepaTuBHE ympaBiiHHS TIepeadadyae MOCTIMHUM MOHITOPUHT
CUTYallll, BYaCHE pearyBaHHs Ha 3MIHU, YXBAJICHHS YIPAaBIIHCHKUX PIIICHb Y PEXKUMI
peanbHOro 4acy, a TaKOX BIPOBAKEHHS Cy4aCcHUX 1H(OpPMAIHHUX TEXHOJOT1H AJIs
M1JBUILIEHHS €(PEKTUBHOCTI nepeBe3eHb. OcobnnBa yBara NpuAUSIETbCS KOOPAUHAL]
N HA KO’)KHOMY €Tarll TPAaHCHOPTHOTO MPOLECY — BlJl 3aBaHTaXXEHHS 1 0()OPMIICHHS
JIOKYMEHTIB JI0 TOCTaBKH BaHTa)XXy KIHIIEBOMY CIIOKHBaYEBI.

VY Mexax maHoi HayKoBOi poOOTH OyJio 3aIpOIOHOBAHO Ta BIPOBAKEHO 10
CTPYKTYpH ONIEPATUBHOTO YIPABIIHHS OJHE 3 HAMCYYACHIIIUX TEXHOJIOTTYHUX PILLIEHb
— cuctemy “FMS” (Fleet Management System), BCTaHOBJIEHY Ha PyXOMOMY CKJIai.
3acToCcyBaHHS JaHOI CUCTEMH JIO3BOJIUIIO 3HAUYHO PO3MIMPUTH MOMKIUBOCTI KOHTPOJIIO
32 TEXHIYHMM 1 JIOTICTHYHMM CTaHOM aBTOTPAHCHOPTHHUX 3ac0o0iB, a TaKOX
3a0e3MeYUTH MTPO30PICTh MPOIIECIB, OB’ I3aHUX 13 BUTpATaMU NaJIMBA.

Cucrema “FMS” 3a0e3neuye aBTOMaTHUHMA 30ip 1 Tepenady JAeTaabHOI
1H(pOopMaIlli Ipo pealibHe CIIOKUBAHHS NAJIbHOTO, Yac Ta 0OCATH 3alpaBOK, MapIIPyTH
pPYXy, a TaKOX 1HIII KJIFOUYOBI mapameTpu (yHKILIOHYBaHHSA aBTOTpaHcnopty. Lle, y
CBOIO Yepry, J03BOJISIE HE JIMIIE CBOEYACHO BUSBIATH Ta yCYBAaTH BIAXWUJIEHHS BiJl
3aJlaHuX HOPM, aJie U MpuiiMaTh OOIPYHTOBAHI PIILICHHS JI51 1 IBUILIEHHS €EKOHOMIYHO1
e(EeKTUBHOCTI IEPEBE3ECHb.

Takum 4nHOM, BIpoBa/KeHHS FMS cTano BaKIIMBUM KPOKOM Yy HaIPSMKY
uudposizaiii oneparuBHoro ynpasiiHHs MAII Ta niaBUIIEHHS SKOCTI1 JIOTICTUYHOIO
o0ciayroByBanHa.OcoOMBY yBary B poOOTI BIJHECEHO J0 €KOHOMIYHOI CTOPOHH
npobiemu Bubopy PC mst MALII, sika TicHO TOB'si3aHa 3 BUTpaTaMu Ha iX MpuaOaHHS.
[{ina Ha cTapuii pyXOMUW CKJaJ Maji0 3aJIeKUTh BIJl MapKd 1 BU3HAYAETHCS B
OCHOBHOMY TEpMIHOM CITy>K0u (puc. 1).

BiamoBinaneHicTh BUOOPY Yepe3 BUCOKI IIHM HA BAaHTaXIBKU JOCHTH BEJIHKA.
OnuH 13 HUIAXiB BUPIMICHHS IIi€] mMpobieMu - po3poOka KpUTEpiro €PEeKTUBHOCTI
BUOOPY TPAHCIOPTY 3 METOK BHUKIIOYEHHSI CBIJJOMO HE3aJ0BUIBHMX BapiaHTIB 1
3BY’KE€HHS 00J1aCTi MOIIYKY HalKpaluX pilIeHb.

B saxocti kputepito epextuBHocTi MAIT BUKOpUCTOBYBAaHUX [ 1X 3/11MCHEHHS
PC MoHa BUKOPUCTOBYBATH MPUOYTOK. 3a IHIIMX PIBHUX YMOB OYEBHUJHO, 1110 YUM
BUILE 3arajpHUid mnpoOir, TuUM OuTbIMK TpuOyTOK. OpIEHTYIOUYHCh Ha IO
NEPCIEKTUBY, MAaTUMEMO OOMEXKEHHSI /10 IOCTaBJICHOT 3ajaul.
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Puc. 1. 3anexHicTh [IHU BaHTAXKHUX aBTOMOO1TIB BiJ TEPMIHY iX CIYKOHM (3a
CepeIHhOCTATUCTUIYHUMHM JaHUMH BiacHUX aociimkeHb — MAN, DAF 1 Scania)

[Ipu BubOOp1 pyxomoro cknany aias MAII HeoOXiTHO KepyBaTHCs Mepul 3a BCe
KUIBKOMa KPUTEPISIMU, 1110 J03BOJISIE ONTUMAIBHO OIIHUTHA POOOTY TPAHCIOPTY MpHU
KOHKPETHHX YMOBAaX €KCILTyaTarlii.
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VJIK 656.2
JTOCJIDKEHHS BILTABY PU3HUKIB BINCHEKOBOI'O YACY HA
OPTAHI3AIIIIO PO3IO/ILTY BAHTAYKOIIOTOKIB B TPAHCIIOPTHUX
BY3JIAX

Bynbko Cepriii BacuiboBuy, acriipant
e-mail: sergiyl@email.ua
OxopoxoB Anapiit MuxaijoBu4, K.T.H., JIOLUEHT
Ykpainucokuil oeporcasHutl yHigepcumem HAyKu i MexHON02il
e-mail: andrew.okorokoff@gmail.com

JIns OIIHKM pU3HKIB, SIKi BIUIMBAIOTh HA TPAHCIOPTHI BY3JIM IIiJ Yac BIMHH,
CIOYaTKy HEOOX1JHO BUBHAUMUTH OCHOBHI 3arpo3u. D13UyH1 pU3UKY BKIIOYAIOTH MPSMI
aTakd Ha 1HQPACTPYKTypy, Takl K 3ali3HWYHI CTaHIli, MOCTH Y CKJIaad, IO
NPU3BOJATh O PyHHYBaHHS KIFOUOBUX OO’€KTiB. JIOTICTHMYHI 3arpo3u IOB’sA3aHi 3
OOMEXEHHAM pPyXy, HalpuKiaa, uYepe3 MNEepeKpUTTs JAOopir, OJIOKIOCTH Yu
NEPEeBAHTAXXEHHS HA aTbTEPHATUBHUX MapHipyTax. EKOHOMIYHI pU3WKH BHHHKAIOTH
yepe3 3pOCTaHHSI BUTPAT HaA TMEPEBE3CHHS, 30KpeMa d4epe3 HEeoOXIIHICTh 00’131y
HeOe3MeyHuX 30H a00 MiABUIIEHHS Tapu(]iB HA CTPAXYBaHHS.

Hactynnuii etan — oniHka WMOBIpHOCTI Takux nmofii. Lle nependauvae anams
YaCTOTH I1HIUJAEHTIB: SKUI0O B TPAHCIOPTHOMY BY3Jll PETyJSIPHO TpPAIIISIOTHCS
obcTpinn uu mepebdoi B poOOTi, MOKHA BU3HAYMTH, HACKUIBKHM YacTO IMOJI0HE MOXKE
noBToputrca. Hampukian, sKio 3a micsib OyJio KilbKa aTak Ha 3a1i13HAYHY CTaHIIIIo,
1€ CBITYUTH PO BUCOKUI PIBEHDb 3aTPO3H.

Jami omiHtoeThCsa MaciiTald BIUMBY. Lle 3aexuTh BiJ TOr0, HACKUIBKU CUITBHO
IHIIUJEHT TMOPYIIye poOOTY BYy3Ja: CKUIBKM BAaHTaXIB HE BJAE€TbCI O0OpoOUTH, SIKI
3aTPUMKHM BUHHUKAIOTH 1 sIKI (pIHAHCOBI BTpATU Lie cnipuuuHse. Hanmpuknaza, 3ynuHKa
BEJIMKOTO 3alli3HWYHOTO BY3/a MOXE MPHU3BECTH [0 3aTPUMKH 3HAYHOTO OOCATY
BaHTaXIB, 10 BIUIMBA€ HA BECh JAHIIOT IMOCTauyaHHS. 3arajJbHUN pPIBEHb PHU3UKY
BU3HAYAETHCS 4Yepe3 MO€JHAHHS WMOBIPHOCTI MOJIA Ta iXHBOrO BIUIMBY, UIO
JOTIOMArae 3p03yMiTH, HACKIIBKU CEPHO3HOIO € 3arpo3a JUisi TPAHCIIOPTHOTO BY3JIa.

Pusukn BIMCHKOBOrO Yacy 3HA4YHO BIUIMBAIOTh HA pIBEHb 3aMaciB y
TPaHCIOPTHUX By3iax. Uepe3 HeOe3MeKy aTak UM MEPEKPUTTS MapIIPYTiB pyX MOI3/IIB
ab0 aBTOTPAHCIOPTY MOXKE 3yMHUHSITHCS, 1110 MPU3BOAUTD 0 HAKOIMYCHHS BAHTAXIB
Ha CTaHIIIAX YM CKiIafgax. Hampukiam, Ko 3ai3HuYHUN By30JI TAMYACOBO TPUITHHSIE
poOOTY uepe3 00CTpisin, BaHTaX1, sIKi Mayid OyTH BIJIMIPaBIICH] Jai, 3aJUIIAI0THCS Ha
MICIIi, 1 3aITacH 3pOCTalOTh.

Take HakONMUYEHHS CTBOPIOE TOJaTKOBE HABAHTAXEHHS Ha 1HPPACTPYKTYpy
By3Ja. TpaHCropTHHIA By30J1 3MYIIICHU BUTPAYaTH PECYpCH Ha 30€piraHHs BaHTaXIB,
10 MOTpeOy€e TOAATKOBHX CKJIAJCHKUX IIJION] 1 TEPCOHANY. SIKIIO 3aTPUMKH TPUBAIOTH
JIOBTO, BUHUKA€ PU3MK TICYBaHHS BaHTaXiB, OCOOJHMBO SKIIO 1€ IIBHIKOICYBHI
TOBapH, TakKi K 3€PHO YU MPOIYKTH XapuyBaHHs. [IcyBaHHS BaHTaXy MPHU3BOIUTH J0
NpsSIMUX BTpaT, aJKe TOBAp BTpayvae CBOIO I[IHHICTh, a II¢ BIUIMBAE Ha (PiHAHCOBI
MOKa3HUKU SIK MEPEBI3HUKIB, TaK 1 BIANPABHUKIB.
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[TopymienHs: poOOTH TPAaHCHOPTHUX BY3NIB 4Yepe3 BIMCHKOBI PU3UKH MalOTh
3HAYHUW BIUTMB Ha PO3MOJLI BaHTAXXOTOTOKIB. SIKIO KIFOYOBHM BY30JI, HAIPHUKIA,
BEJIMKA 3aJ1I3HMYHA CTAHIIIs, 3YTIUHSE CBOTO MISTbHICTH Yepe3 aTaKy 4u OJokay, 0ocsr
BaHTaXIB, SIKUW BiH MOXe 0OpoOUTH, PI3KO CKOpouyeThes. Lle o3Hauae, mo 3Ha4HA
YacTHHA BaHTaXXiB HE MOXKe OyTH CBO€YACHO NEpeHaIpaBiieHa 0 KIHIEBUX MMyHKTIB
MPU3HAYEHHS, 10 TTOPYIITY€E BECh JIAHITIOT TTOCTaYaHHS.

106 yHWKHYTH TOBHOI 3YIMMHKH, BAaHTAKOMOTOKH MEPEHANPABIISIOTHCS Ha
anbTEpPHATUBHI MapuipyTH. Hanpuknan, SKIIo 3aii3HUYHUN By30J Y CXIJHIM YacTHHI
KpaiHU CTa€ HEJJOCTYITHUM, BAaHTaX1 MOXKYTh CIIPSIMOBYBATUCS Yepe3 3aX1/IHI BY3JIU YU
aBTOTpaHCIOPTHI Kopuaopu. OaHaK 11e 3HAaYHO 301JIBIIIY€ Yac JOCTaBKH, aJike 00X1/1Hi
MapuIpyTH 3a3BUYail JOBII, a MEPEBAHTAXKEHHS Ha THIIMX BY3JaX J0JA€ 3aTPUMOK.
Taki 3MIHM TaKOXX BIUIMBAIOTh HAa BUTPATU: MEPEBE3CHHS uepe3 OOX1JHI MapIIPyTH
noTpedye OIbIIe pECypcCiB, a IEPEBAHTAXKEHHS B IHIIIKUX BY3JIaX MOXKE OYTH TIOPOKIUM
yepe3 0OMEKEHY IPOIYCKHY CIIPOMOYKHICTb.

Jlanmror  mocTayaHHSA ~ 3MYIICHUH  TIepeOyaOBYBATHCS:  BaHTaKOITOTOKH
PO3MOUISIOTECA MK KUJIBKOMa BY3JIaMH, 110 CTBOPIOE J10JJaTKOBE HABAHTAXKCHHS Ha
1H(pacTpykTypy. Hanpuknan, ssKkuio oJiuH By30J1 00Opo0JIsSIB 3HAUHY YaCTUHY BaHTaXIB,
HOTO 3yIUHKa 3MYIIy€ MEepPEHANPAaBIATH MOTOKH HAa MEHII BY3JIH, SKI HE 3aBXKIH
TOTOBI /10 Takoro oOcAry. Y MIACYMKY L€ MPU3BOAUTH 0 €KOHOMIYHMX BTpAT:
3aTPUMKH, 3pOCTAHHS BUTPAT i CKOPOUCHHS 00CATY IMepeBe3eHb BIUIMBAIOTH HA JOXOIU
MEPEBI3HUKIB 1 EKOHOMIKY B IIJIOMY.

VJIK 656.2
BILJINB PU3UKIB BINCHEKOBOTO YACY HA OPTAHI3AIIIIO
JOTICTHYHUX JIAHIJIOTIB 3A YYACTI MOPCHLKUX MOPTIB

I'y6in Irop MuxoJsaiioBu4, acripast
e-mail: IMGubin@gmail.com
OxopoxoB Anapiit MuxaijioBu4, K.T.H., JIOUEHT
Ykpaincvkutl oeporcagruti yHigepcumem HAYKU i MEXHON02TU
e-mail: andrew.okorokoff(@gmail.com

JUIst OLIHKY PU3MKIB, 3 SIKUMH CTUKA€ETHCS MOPCHKUI MOPT Yy BiMICHKOBUI Yac,
CIIOYaTKy HEOOXITHO BW3HAYUTH OCHOBHI 3arpo3u. lle mMoxyTh Oytm Qizuuni
HeOE3MeKu, Taki sIK aTaku Ha 1H(PacTPyKTypy, IO MPHU3BOIATH 0 PyHHYBaHHS
npUYagiB, CKIaAiB dYu KpaHiB. JIOTICTHYHI 3arpo3ud BKIIOYAIOTH  OJIOKATy
CYJTHOTUIABCTBA, KOJIA JOCTYI [0 TOPTY OOMEXY€EThCs, ad0 3aTpUMKH dYepe3
MEepPeBAaHTAXKEHHS B IHIIUX MOPTaxX. EKOHOMIUHI pH3WUKH TOB’S3aHI 31 3pOCTaHHSIM
BUTpAT, HAMPUKIAJ, HA CTPAXyBaHHS CYJACH, SIKE MOXKE PI3KO TOIOPOKYATH Uepes3
HeOe3MneKy.

HactynHuii kpok — oIliHka MMOBIpHOCTI Takux noAiil. Ile poOurbcs nuisixom
aHaJ13y 4YaCTOTH IHIMIACHTIB: AKIIO 3a IEBHUM MEP10]1 CTAJIOCs KIJIbKa aTak 4u OJIOKaj,
MOYHA BU3HAUYUTH, HACKUIBKU YacTO MOJI0HE MOXKe MOoBTOopUTUCs. Hanpukian, axiio
3a pik OyJI0 KiJbKa CEpUO3HUX IHIIUIEHTIB Ha TJI1 TUCAY CYAHO3aX0J1B, HMOBIPHICTh
3aJIMIIAETHCS HU3bKOIO, aJle 3HAYYIIOH0.
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Jlani, HeoOX1AHO OLIHUTH BIUIMB HUX IOAIA. Ile 3alexuTh BiJl TOTO, CKUIBKH
BaHTaXXIB MOPT HE 3MOKe 0OPOOUTH uepe3 3yMUHKY POOOTH, 1 CKUIBKH KOILITY€ BTpaTa
poro oocsry. Hanpukman, SIKIo mopT He MOKe BIAMPABUTH 3HAUHY KUTbKICTh 3€pHA,
1€ TMPHU3BOAUTH JI0 MPAMUX (DIHAHCOBUX BTPAT JJISl €KCIOpPTEpiB. 3araibHU PiBEHb
PHU3UKY BU3HAYAETHCSA K MOETHAHHS MMOBIPHOCTI Ta MaclITaly MOXIIMBUX BTPAT, 110
JI03BOJISIE 3PO3YMITH, HACKUTHKY CEPHO3HOIO € 3arpo3a.

Pusuku BICHKOBOTO Yacy CYTTEBO BIUIMBAIOTh HA PIBEHB 3aMaciB y TMOPTY.
Uepes HebOe3neky atak udM OJIOKaIM CyIHA MOXYTb 3aTPUMYBATHCS, HE BCTUTAIOUU
3a0paTtu BaHTax. L{e mpU3BOANTH 10 HAKOMMYEHHS 3aMaciB Ha CKJIaJlax MOpTy, ajke
BaHTaXI1, AKI Majqu OyTH BIJNPABIICHI, 3QJIMIIAIOTHCS Ha Micii. Hampukian, sxio
CYJIHO HE MOKE 3aiiTU B TIOPT Yepe3 00CTPLIH, 3epHO, SIKE BXKE JIOCTABIIEHE JI0 MOPTY,
YyeKae CBOET Uepru, 1 o0Csr 3amaciB 3pOCTae.

Take HakonmuueHHs TATHE 3a cOOO0 JT0JATKOBI BUTpaTH Ha 30epiranHd. [lopr
3MyIICHUH BHUTpA4YaTd KOINTH Ha YTPUMaHHS BaHTaXiB, aJKe 3E€pHO MOTpedye
CHeIiaIbHUX YMOB, 11100 He 3imcyBaTucs. SIKIIo 3aTPUMKHU TPUBAIOTh JIOBrO, BUHUKAE
PU3UK IICYBaHHS BAHTaXy. 3€pHO, sIKE 30€pIraeThCsl MOHAA MICSALb-IBa, MOXKE MOYaTH
NICYBaTUCS, IO MPU3BOJAUTH A0 3HAYHUX BTpAT — AK Yy (i3uyHOMYy 0O0cCs31, TaK 1y
(1HaHCOBOMY €KBIBAJICHTI, aJKe 31IICOBAHUI BAHTAK BTPAYA€E CBOIO LIIHHICTb.

[TopymuieHHst poOOTH MOPTY Yepe3 BIICHKOB1 pU3UKHU MAIOTh MAaCIITAOHUI BIJIUB
Ha BECh JAHIIOI TOCTAa4YaHHSA 3€PHOBUX BAHTAXIB. SKIIO0 MOPT 3YMUHSAE CBOIO
JUSTTBHICTD, HAIPUKJIIAJ, Yepe3 aTaky 4u OJIoKagay, oOcsr eKcrnopTy pizko magae. Lle
O3HayYae, 10 3HaYHA YacTHHA 3€pHa, sSka Mayia OyTH BiJlIpaBieHa HAa MDKHAPOJIHI
PUHKH, 3aJIMILIAETHCS HEPEAI130BaHOI0, 1110 3aBJIA€ MPSMUX 30UTKIB €KCIIOPTEPAM.

[Ilo6 yHUKHYTHM TIOBHOi 3YIHMHKH, BaHTaX1 MEPEHANPABISIIOTECA Ha OOXIiIHI
MapHIpyTH, HAIPUKJIIAI, Yepe3 1HIII MOPTH UM 3a1i3HUYHI Kopuaopu. OIHaK 11€ 3HAYHO
30UTBIITY€ Yac JOCTABKHU. SIKIO paHilie CyTHO MOTJIO JOCTaBUTH 3€PHO 3a KiJibKa 10,
TO yepe3 00XiqHI MapIIPYTH LEH Yac 3pOCTa€ B pa3u, 0 YCKIIAJIHIOE IJITAHYBaHHS IS
MOKYTIIB 1 MIJBUILYE PU3HK 3pUBY KOHTPAKTIB.

[lepenanpaBieHHs] TakoX BIUIMBae Ha BUTpaTH. OOX1JHI MapIIpyTH 3a3BUYAil
JIOPOKYl Yepe3 OUIbIY BiJICTaHb, MEPEBAHTAXKCHHS B 1HIIMX MOPTax 1 JOJATKOBI
JIOTICTUYHI oOrmeparlii, Taki K IEPEeBE3CHHS aBTOTPAHCHIOPTOM 10 Kopaony. lle
NIJBUILYE  3arajbHy coOIBapTICTh  JIOCTaBKHU 3epHa, 10 3HUXKYE
KOHKYPEHTOCTIPOMOXHICTh Ha PUHKY.

JlaHuror mocTavyaHHs 3MYIIEHUH MepeOyaoByBaTHCS: YaCTUHY BaHTaXIB
MEePEBO3ATH 3AJI3HUIICIO YU aBTOTPAHCIIOPTOM, 1110 MOTPEOY€E MOAATKOBUX PECYPCIB 1
koopauHanii. Hampukman, mnepeBe3eHHs dYepe3 KOPAOH AaBTOTPAHCIOPTOM YU
3aJTI3HUIICIO PO3MOUISIE BAHTAXKOTOTIK MIJK KUTBKOMAa MapIIpyTaMu, ajie KOKEH 13 HUX
Ma€e 0OMEXKEHY MPOMYCKHY CIIPOMOKHICTb. Y MiJICYMKY €KOHOMIYH1 BTPATH BiJI TAKHX
NOpYIIEHb BEJINYE3H1, aJP)Ke CKOPOUEHHS €KCIIOPTY Ta 3pOCTaHHS BUTPAT BILTUBAIOTH
Ha JIOXOAM KpaiHU B IIIOMY.

OuiHKa pU3HKIB JJIs TOPTY nependayvae aHami3 3arpo3 (hi3udHuX, JOTICTUIHUX,
€KOHOMIYHMX ), BU3HAYEHHSI MIMOBIPHOCTI IXHHOI'O BUHUKHEHHS Ta OLIHKY MOJIMBHX
BTpat. PU3uKu mpu3BOIATH O HAKONIMYEHHS 3aMaciB y OPTY Yepe3 3aTPUMKH CY/IEH,
10 3017bIIIy€e BUTPATH Ha 30epiraHHsl Ta CTBOPIOE 3arpo3y TCYBaHHS BaHTaxy. s
JIAHIIOTa TIOCTaYaHHS 3€PHOBHUX BaHTaXIB MOPYLIEHHS POOOTH MOPTY O3HAYAIOTh
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CKOpPOYEHHS 00CATY EKCHOPTY, 3pOCTaHHS 4acy AOCTAaBKH, MiABUILEHHS BHUTpAT 1
HEOOX1IHICTh Nepe0yI0BM MapIIPYTiB, IO B MJICYMKY 3aBJa€ 3HAUHUX €KOHOMIYHHX
30UTKIB.

YK 656.1:339.1;
PO3BUTOK TPAHCIIOPTHOI'O IEPEBE3EHH? B YKPAIHI
I YAC BIMHHA

Cainyxa Tersna IBaniBHa, MaiicTep BUpOOHUYOTO HaBUYAHHS
Hayionanvnuii ynisepcumem 6iopecypcis i npupo0oKoOpucmy8aHHs
e-mail: dubroval 7@ukr.net

[lepcnexkTuBr Ta NpoOIEMH MI>KHAPOJHOIO TPAHCHOPTY B YKpaiHi MiJl 4Yac
BiiiHM 24 mtoToro 2022 poky He TUIBKH 3MIHWIIN COLIaJbHY CEepy KUTTSA HACEJICHHS,
ajyie ¥ BIUIMHYJM Ha MDKHApPOJHI €KOHOMIYHI BITHOCHHH, III0 OCOOJIUBO Bpa)Kkae B
rajry3i MiXKHapOJHOI JIOTICTUKHU. BapTo 3a3HAuMTH, 10 BaXXJIUBE Miclle B YKpaiHi B
CBITOBIMi eKOHOMIIll. BakimBi MDKHaApOJHI OpraHizaimii OYiKylOTh HETraTHBHHUX
HacHiAKIB y €Bpori Ta Adpuili BiJl mpobiieM MOCTa4aHHs 3epHa, COHAIIHUKOBOI OJIIi
Ta 1HIIKUX POCIIUH, SIKl CKJIa/1al0Th OCHOBY XapuyBaHHS JIIOAWHU. ToMy IpoaHani3yire
MOTOYHUM CTaH BaHTAXIB B YKpaiHi, OCHOBHI 3MiHHU, TPOOJIEMU Ta MPsIMI MOTJIAIA Ha
PO3BUTOK rajysi.

TpaHcnopTHUM CEKTOp 3’€lIHY€ PI3HI PEriOHH, MICBKI Ta CUIbCbKI paniOHH,
PUHKH, BUPOOHUY1 MalJaHYMKU i €KCIIOPTHI NOPTU. BiH € TOKOMOTHUBOM €KOHOMIKU
Ta i pO3BUTKY B YMOBAaX BUPOOHUIITBA, CIIOKUBAaHHA Ta Topriii. Ha perionansHomy
Ta MDKHApOJHOMY pIBHI 1€ MOB’SI3y€ KpaiHy 3 PELITO CBITY, BKJIOYA€E 30BHIIIHI
(1HaHCOBI PUHKH, TOPTiBEIbHUN PyX, IHBECTUL1MHI MOTOKU, PyX JIAHLIOTIB MOCTaBOK
1171e, cydacH1 3acO0U TPAHCIIOPTY Ta 3B S3KY.

Jlnst  BITHOBJIEHHS TPAHCHOPTHOI 1HPPACTPYKTYpU Y KOPOTKOCTPOKOBIM
MEPCIEKTUBl HEOOXIHO  po3poOUTH KpuTepii mpioputesarii (iHAHCYBaHHS Ta
MIPOBENICHHSI BITHOBIIOBAIHLHUX POOIT (OyAIBHUIITBO, PEKOHCTPYKIIis, KaliTaTIbHUHN 1
noToyHuM peMoHTH). OCKIIBKM Ha MEPIIMX eTarnax BiJHOBUTH 1H(PPACTPYKTYpHI
00’€KTH B IIJIOMY BHJIAETHCS MPOOJIEMATUYHUM, TEPIIOYEProBO Mae (piHAHCYBATHUCH
BIJTHOBJICHHS €JIEMEHTIB, SIK1 O€31T0CepeTHRO BINTUBAIOTh Ha MOOLILHICTE Ta Oe3meKy [3].

BiitHa B YkpaiHi Bike BIUIMHYIa Ha OJU3bKO 25% CBITOBOI TOPTiBIll 36pHOBUMHU
Ta MpU3BEJNA 0 3POCTaHHS CBITOBUX I[IH, MPOJOBOJIbYOI 1H(OIALIT Ta 3HUKEHHS
JIOCTYITY 10 IPOJYKTIB XapuyBaHHs y KpaiHax-iMIoprepax YKpaiHu.

TpaHcnopT € OJHIEI0 3 HANBAaXJIMBIIIMX Tally3ed CyCNUIBHOIO BUPOOHUIITBA,
sKa MOKJIMKAaHA 3aJ0BOJIbHATA MOTPEOM HACEJNEHHS 1 CYCHIJIBHOTO BUPOOHMIITBA B
nepeBe3eHHsX. PO3BUTOK 1 BIOCKOHAJIEHHS TPAHCIOPTHOI Tally3l 3A1HMCHIOETHCS
BIIMOBIHO [0 3arajbHOJCP)KaBHOTO IUJIaHy, Ha OCHOBI JOCSTHEHb HAyKOBO-
TEXHIYHOTO TIporpecy, 1Mo 3a0e3ledyeThCs JepKaBolo, Y TOETHAHHI 3
3araJibHOJIEpKaBHUMHU MP1OPUTETaAMHU.

Takoxx B YKpaiHi CIOCTEPIra€ThCs YiTKa TEHJCHINSA 10 301IBIICHHS YacTKU
aBTOMOOUTLHUX TIEPEBE3EHb Y MIXKHAPOIHOMY CITOJTy4eHH1 (pUCyHOK 1).
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Puc.1 O6csru Mi>kHapoIHUX BaHTaKHUX nepese3ers 3a 2021-2023 pokwu, Tuc.
nout. CIITA

JlaHl mpo CTPYKTYpYy €KCIOPTY-IMIIOPTY TOBApiB 3a BUIAMHU TPAHCIOPTY 3a
2021-2023 poku cBig4aTh TPO 3POCTAHHA YACTKH BaHTaXiB, IO MEPEBO3SATHCS
aBTOMOOUTOHUM TpaHcnopToM, 3 37% y 2021 pomi go 64% y 2023 poui. Ile
COPUYMHEHO THUM, 10 3HAYHy YacCTUHY BEJIMKHX BaHTAXOMOTOKIB Oyla
NEpeHaIpaBlIeHO Ha Ha3eMHUM TpaHCHOPT. TakoX YMHHUKOM, IO HaJae MepeBary
aBTOMOOUTLHOMY BUY TPAHCIOPTY HaJ 3aJTI3HUYHUM, € HEBIJIMOBIIHICTh IMIMPUHU
KOJIiH €BpoIelchbkuM cTanaapTaM. [logansomMy po3BUTKY MIKHAPOJHUX BaHTKHHUX
aBTOMIOJIbHUX TMEPEBE3CHb CHPHUSAE MPOJOBKEHHS YMHHOI YrOAu MpO aBTOMOOLIBHI
BaHTaxkH1 nnepeBe3eHHs 10 30 uepBHs 2025 poKy, METOIO SIKO1 € TONIOMOra B OTPUMaHHI
JIOCTYIy YKpaiHOIO IO CBITOBUX PUHKIB LIUISIXOM CIIPOILEHHS TPAH3UTY Yepe3 KpaiHu
€C 1 nopanplMii pPO3BUTOK 3B’s3KIB 13 puHKOM €C, 30kpema uepe3 «lllmsxu
coJiilapHOCTI MK YKpainoto Ta €Cy» [1]. [lopsia 3 iuM HaOUIBIIO0 TPOOIEMOIO ISt
NEPEBI3HUKIB 3aJIMIIAETHCA OJOKYBaHHS aBTOMOOUIBHHMX MEPEXOJIB Ha KOPAOHAX 3
€BPONEHCHKUMU KpaiHaMHU, JUIsl IKOTO Hapa3l HeMae YiTKOro piieHHs [2].

Benukuii Tdrap BmaB Ha aBTOMOOUIbHE BaHTAXXOTIEPEBE3CHHS Ta MMHTHI
MPOIYCKHI MYHKTH. AKIIEHT BJIaJy Ha TpaHcdopmailiro 000ox chep iHPpacTpyKTypu
IIOCTYIIOBO JIa€ CBOI PE3YJIBTATH.
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VK 631.563:658.7:339.564
JNE®IIUT NPOPECIMHUX CXOBUIIL SIK KPUTUUHUI ®AKTOP
CTPUMYBAHHS PO3BUTKY EKCIIOPTHO-JIOTICTUYHUX
JJAHITIO’KKIB IOCTAYAHHS OBOYEBOI TPOAYKIII YKPATHU

Komapa Makcum Iroposuy 3106yBay BUIIOi OCBiTH !,
Hayionanvnuii ynisepcumem 6iopecypcie i npupoooxkopucmyeanHs Yxkpainu
e-mail: kosaramaksim@gmail.com

B ymoBax T1100abHUX BHKIMKIB IPOJIOBOJILYOI OE3MEKH Ta EKOHOMIYHOI
HECTaOUIbHOCTI €()EKTUBHICTh EKCIIOPTHO-JIOTICTUYHHUX JIAHIIOTIB TMOCTaYyaHHS €
BU3HAYAJIbHUM YHHHUKOM KOHKYPEHTOCIIPOMO>KHOCT1 arpapHoro CeKTopy YKpaiHu.
OpnHi€er0o 3 OCHOBHUX IIPOOJIEM JIOTICTUYHOI CHCTEMH 3aJMINAEThCS  JASIIUT
CHELIATI30BAHUX CXOBHWIL, IO CIPUYMHAE 3HAYHI BTPATH MPOIYKIII, OOMEXKye
€KCIIOPTHUI MOTEHIIIAJ 1 IPOBOKYE IIIHOBY HECTAOUIBHICTh HAa PUHKY.

Crieniaiii3oBaH1 CXOBMILA Y JIOTICTUYHUX JIAHLIOTax BIAIIPAIOTh KIIFOYOBY POJIb Y
30€peX’eHH] SKOCTI OBOYEBOI MPOAYKIi, MIJBUIICHHI €()EKTUBHOCTI TPaHCHOPTHO-
TUCTPHUOYLIIHHIX TPOIECIB i 3a0e3MmeyenHi cTabiIbHOCTI eKCIIOPTHHX TTOCTAYaHb. IXHii
nedIIUT 3yMOBITIOE:

v/ 3Ha4HI BTpAaTH BPOKAIO Yepe3 HeTOTPUMAHHS ONTUMAITBHUX YMOB 30epiraHHs;

v 00MEKEHHS MOKIIMBOCTEN arpOBMPOOHHKIB Y THYYKOMY IIaHyBaHHI peasizaii
IPOIYKLI;

v 3HIDKEHHS KOHKYPEHTOCIIPOMOKHOCTI YKPalHCBKHX OBOYIB Ha CBITOBOMY
PHUHKY;

v'  MOCHWIJIEHHS 3aJIEKHOCTI BiJl CE30HHHUX KOJIUBAaHb IliH.

®opmyBaHHA €(EKTUBHUX EKCIOPTHO-JIOTICTUYHUX JIAHIIOTIB TTOCTa4YaHHS
noTpedye 1HTerpaii BUCOKOTEXHOJIOTIYHUX CKIIAJICBKUX KOMIUIEKCIB Y TPAHCIIOPTHY
iHppacTpykTypy. o 2022 poky MOpchKi MOpTH YKpaiHM 3a0e3nedyBajid OCHOBHI
o0CSITM eKCIOPTY arpomnpoAyKIlli, OJHaK YHAC/IIJOK BOEHHUX 1 3pocia poJib
Ha3eMHUX MapHIPYTiB. 32 HUX yMOB ACPIIUT CYyYaCHUX CKJIQJICBKUX TMOTY>KHOCTEH
CTaB KJIOUYOBUM (PaKkTOpoMm JOriCTHUYHOI CTiMkoCTL.Y 2023 poli 3a OIlIHKaMH
cHemiaiicTiB B YKpaiHl He crocTtepirajgocs nediluTy OoBOYEBOi MPOIYKIi, MpoTe
ICHYBaJIM 3Ha4yH1 npobsemMu 3 ii 30epiranHsaM. [[ns 3a0e3nedeHHss HEOOXITHUX YMOB
30epiranHs Opakysaso monaimMenie 150—170 oBouecxoBui [1 ]. Oco6auBO TOoCcTpO
1 mpoOsemMa, HaMpuKIIad, CTOCYEThCS cepu KapTOIUIIPCTBA: HASIBHI CKIAACHKI
MOTYXKHOCT1 3a0e3neuytoTh 30epiranHs jumie 300 TUC. TOHH TPOMYKINi, TOAl 5K
noTtpeba cranoBuTh 1,3 MutH ToH [ 1]. dedinut cydyacHUX CXOBHII CIPUINHSIE 3HAYHI
KOJIMBAHHS I11H: BOCEHU CIIOCTEPITAETHCS Pi3Ke 3HKEHHS BapTOCTI KapTOTLT, MiCIIs
YOTO I[IHA 3HAYHO 3POCTaIOTh.

BucokoTexHoJIOT1YHI CXOBHIIA 3a0e3MeuyloTh 30€peKeHHs KapTOIUll 10
JIEB’SITU MICSIIB. A BIICYTHICTh HaJIe)KHUX YMOB I 30epiraHHs HACIHHEBOTO
MaTtepially Ta BPOXKal0 YHEMOJXKIIMBIIIOE ONTHMI3aIlil0 Mpolecy peanizallii. ¥ Takux
yMOBaxX BUPOOHUKHU 3MYILIEHI Peani30ByBaTH BpOKail y BEPECHI 3a L[IHOIO, HUKUYOIO 3a

' HaykoBwuii kepiBHuK — FOpuenko IOmnis FOpiiBHa, j.€.H., TOIEHT
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co01BapTICTb.

Y 2024 pomi Oyno OrojomeHO MPO IUIAHW MACIITa0HOTO OYIiBHHUIITBA
OBOYECXOBHUII] Yy KOXXHOMY perioni Ykpaiawm. IliampmemcrBa, 1mo 3aiMaroThCs
BUPOIILyBAHHSIM OBOYEBOI MPOAYKLIii, yCBIIOMITIOIOTh HEOOX1THICTh CYYaCHUX CXOBHIII,
TOMy, TONPU EKOHOMIYHI TPYJHOIl, TPUBA€ SK 3BEACHHS HOBUX OO €KTIB, TaK 1
PEKOHCTPYKIIIST HAasBHUX TOTY)XHOCTEH. 3HAayHa yBara NPUAUIIEThCS 30€piraHHIO
KapTOILIi, OCKUIbKY 0€3 BUKOPUCTAHHS CIEI1ali30BaHOT0 001 JHaHHS BTPATH PO TYKIIii
MOXyTh jocsiratTd 20%, HaBiTh 3a CTBOPEHHS O0a30BHUX ONTUMAIBHUX YMOB Y
CTaHJapTHUX MpUMilIeHHX. BogHOYAaC y CyyacHUX CXOBHUIIAX BTPATH HE NMEPEBUIITYIOThH
5%, 1110 3HAYHO MiABUIIYE €HEKTUBHICTD JOTICTUYHUX 1 IEPepOOHUX MpoIieciB [2].

JIBi OCHOBH1 CKIa/JI0Bl €()EKTHBHOTO OBOYECXOBHINA — II€¢ BEHTHJIAIIAHA
CHUCTEMa Ta XOJOoAuJIbHE o0JaaHanHs. HasBHICTE criemianizoBaHOTO IPUMILIESHHS IS
30epiraHHsi OBOYEBOI MPOJAYKIII MOXKE CYTTEBO MOJIMIIATA YMOBH B TOCIIOJAPCTBI,
MiABUINYI0UM 1X eexTuBHICTh Ha 80% [3 ]. CTBOpEHHS HEOOXiTHOTO MIKPOKJIIMATY
JUIsl 30€peKEeHHsI OBOYIB 1 ()PYKTIB 3aJIEKUTh HE JIMIIE BIJ TEMIIEpaTypu, a M BiJ
BOJIOTOCTI Ta CKJaay TMOBITPs B NPUMILNIEHHAX, A€ 30epiraroTbcs MmpoaykTu. Lli
(dakTopu BU3Ha4YaI0Th Tak 3BaHy «PerynsoBany Atmocdepy» (RA) abo «PeryiaboBany
I"azoBy Cepeny» (PT'C). B Takomy cepeoBuiili 30€piranisi MO>KHa 3HAYHO 301TBIIUTH
TE€pMiH 30€epiraHHs MBUAKOICYBHUX IPOAYKTIB, OCKIIbKU KUCEHB (O2) 1 BYTJIEKUCIHA
ra3 (CO2) 3HayHO BIUIMBAIOTh Ha MPOLIECH 30€pIraHHsl OpraHIYHUX MPOAYKTIB [4 |.

Tabmuus 1 OnTuManbHl YMOBH 30€piraHHs CBIXKMX OBOYIB, PPYKTIB Ta STl

Ipoaykr Temmneparypa BoJioricTs Tepmin
30epiranns (°C) (%) 30epiranus
Sonyka -1...+4 95 Jo 6 micsiB
CnuBu,KiBi 0...+1 90-95 Jo 3 micsmiB
['pymii, BUHOTpaJ1, a0PUKOCH, TICPCHKH -1...0 90-95 Jo 4 micsiB
Uepemns 0...+2 90-95 Jlo 2 TmxHIB
Knyonunka Kamycra 6pokosri 0 90-95 Jlo 2 TikHIB
ApOy3u +10 85-90 Jo 1 micsst
Juni +3...+10 85-90 Jo 1 micss
AnenpcuHu +6...+10 85-90 Jo 4 micsmiB
Jlumonu +12...+14 85-90 o 6 micsmiB
Manapuau +5...48 85-90 Ho 1 micsst
bananu (cri) +14 85-90 Jo 1 Tixns
bananwu (3eneHi) +13 85-90 Jo 2 micsiB
Oripku +10...+11 90-95 Jlo 2 TmkHIB

Kamycra 1iBiTHa, 01710-, YepBOHOKAYaHHA 0...+1 90-95 6 MicsIIiB

Mopksa, Oypsik 0 90-95 Jo 8 micsiB
Kapromis +4...+6 90-95 3-7 mics11iB
Pennc +1...+2 95-100 o 3 TnxHiB
YacHuk +1...42 65-70 Jo 7 micsiiB
ITomigopu (crmi) +8...+11 90-95 J1o 2 THKHIB
[Tomigopu (3eleHi) +21...128 90-95 Jo 1 micsus
Conoakuii iepenp +8...19 95-100 Jlo 3 TmxHIB
3eneHsp (MeTpyIika, YKpoIl, cejaepa) +0,5...+1 95-100 Jo 1 micss

Cmeopero na niocmasi [5 |
KoxeHn tumn oBoYiB Ta QpyKTiB noTpedye crnenudiuHux yMOB JUIsl TPUBAJIOIO

30epiraHHs. YCUXaHHS, 3aTHMBaHHS Ta BTpaTa CMaKOBUX 1 XapyOBHUX SIKOCTEH —
rOJI0BHI (DaKTOPH, 10 BIJIMBAIOTh Ha 30€pEkKEHHS IXHIX IOYATKOBUX BIACTUBOCTEM.

29



3biprux me3 VIII-i Mixnapoonoi HayKoeo-npakmuunoi Kongepenuii «Aemomobinvrui mpancnopm ma ingpacmpyximypar

B tabnumi 1 HaBeaeHO mapamMeTpu ONTUMAIBHUX YMOB 30€pIraHHs JACSKUX
POAYKTIB.

baunmo, mo 1o KOXHIM To3WIii aOCONIOTHO Pi3HI TEMIIEpaTypHI BHUMOTH 0
30epiranHsi, TAKOX BiJIPI3HAETHCA BOJOTICTh. Llg cutyartist motpedye CyyacHUX pIIIEHb.
Hanpuknan, cTBOpeHHS 0araTo30HAIPHUX CXOBHUII 3 YITKO PEryJbOBaHHUMHU
MIKPOKTIMAaTHYHUMU ~ TapaMeTpamMH JO03BOJIUTH MIHIMI3yBaTWU BTpPAaTh BpOXKAlo,
ONTHMI3yBaTl EKOHOMIYHI BHUTpaTh Ta 3a0e3MeuuTH CTaOUTbHY SIKICTh MPOIYKIIii
NPOTSATOM YChOTO TEpPMiHY 30epiraHHs. bararo3oHanbHI CXOBHINA 3 PETyJIbOBAHUM
MIKpOKJIIMATOM  ICHYIOTh 1 IIIMPOKO BHUKOPHUCTOBYIOTBCS, OCOOJMBO y BEITUKUX
arporpoMHUCIIOBUX KoMIUTekcax 1 cxoBuiax kinacy Controlled Atmosphere Storage (CA
Storage). B HuX perynoroThcs He TUTbKU TeMIIEpaTypa Ta BOJIOTICTb, ajle i KOHIIEHTpallis
rasiB, TaKuxX K KHCEHb 1 BYIJICKUCIMU Ta3, MO YMOBUILHIOE JO3pIBaHHS Ta TaJIbMy€e
Mikpo©Oiooriuni nporeck. OHaK Takl TEXHOJIOTII e He € CTaHIapTOM JJIs BCIX THIIIB
CXOBHMII 1 HE 3aBXKIU AOCTYIHI JUIsl APIOHUX Ta CEpPeIHIX (PepMEpPChKUX TOCIONapCTB
yepe3 IXHIO BHCOKY BapTicTh. [loTOYHMII CcTaH Ta MEPCIEKTHBH BIOCKOHAJICHHS
TEXHOJIOT1i 30€piraHHs ClIbCHKOTOCIOAAPCHKOI MPOAYKIII HABEIECHO y Tabiuill 2.

Tabmuug 2 CyyacHi TeXHOJOT1T 30epiranHs NpoayKIii: Kiacudikaris,
BITPOBAKCHHSI Ta IEPCIIEKTUBH PO3BUTKY

HoBamii CyTtb HOBawil 3acTrocyBaHHsl y | 3aCTOCOBYETHCH IMinxoam no
CBITI B YKpaiHi CTHUMYJIIOBAHHS
PO3BUTKY
bararozonainb I . Bemuxi Benukumu JlocTymHi  MOJyJBHI
. 30JIbOBaHI KaMepH . A
Hi CXOBHINA 5 pisEpME arpoXOJIIHHIH, KOMITAHISIMH, CHCTeMH,  MOOUIBHI
. . JIOT1CTUYHI1 MaJIoJJOCTYIIHI CXOBHUIIA, HEAOPOTi
MIKPOITIMATHHH LIEHTpU €C, | 1 Mammx 1| ceHcopw, XMapHe
MH TTApaMeTpaMit | C[11A | Kurait. CepeHIX BJIIHHS
) pen YHIPABIIHHS.
I'myuka TpancnopryBanHs | MixkHapoaH1 BukopucroByetbce | baratozoHanbHi
JIOTiCTHKA MPOTYKILT 3 | mepeBe3eHHs1, €C, | 1, ane dyacTillle | BAHTAXIBKH, IoT-
pi3HUMU CIIA, Asis. 3aCTOCOBYIOTBCSL | KOHTPOJIb
TeMITepaTypHUMH CTaHJIAPTHI TeMIIepaTypH,
30HaMH. MAP- pedpmkepaTopu. | 00’€JHaHHS  MaluX
TEXHOJIOT1H, BUPOOHUKIB y
CIIIBTOBapHCTBA
Eneproedexr | Bukopucranss B arpoxonmunrax. | Jlep>xaBui cyocuii,
UBHI1 COHSIYHHMX BukopucroByetbe | YV depMepChbKUX | PO3BUTOK CO»-
TEXHOJIOT1i NaHenew, sy BEIHMKHX | FTOCIONApCTBAX — | XOJO/IOATrEHTIB,
reoTepMaIbHOIO MANPUEMCTBAX piaKo yepe3 | aKyMyJIIOBaHHS
OXOJIO/DKEHHSI. €C, Kanani. BHUCOKY BapTICTh. | XOJIOIY TUIS
3HIDKEHHS BUTPAT
JloricTruni Inrerparis cxosumr | €C, CIIA, Kurait | YacTkoBo IaBecTuil B
KJIacTepu JUIA | i3 TPaHCIOPTHOIO | — CIIEIialli30BaHi | peali30oBaHO, alie | JIOTICTUYHI xabw,
e(eKTH-BHOTO | IHPPACTPYKTYpOIO | arpoKJIaCTepH. HEIOCTaTHRO ISl | JAep KaBHO-TIPUBATHE
EKCIOopPTY. BCIX PETIOHIB. MMapTHEPCTBO.
Iarenekryans | BripoBamxkenns Al Besmki Jlume y Benukux | PO3BUTOK BiIKpPUTHX
Hi cucremu | Ta Big Data mms | . KOMITaHIsIX. iaropm
. MiANpUEMCTBA .
MOHITOPHHTY | KOHTPOIIO Ta | o CLIA MOHITOPHHTY,
ONTHUMI3AIli1 ’ ' cyocuii

binpiiicTe TpaauIiiHUX OBOYECXOBUI] BCE II€ MPAIIOIOTh 3a TMPHHIIAIIOM
OJTHOTUITHUX TEMIEepaTypHUX KaMep 0e3 TOHKOI peryJislii mapaMeTpiB sl pI3HUX TPYII
npoaykTiB. ToMy macmiTaOyBaHHS TaKHX CXOBHIIl MOXKE CTATH 3HAYHUM KPOKOM JIJIS
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M1IBUIIICHHS €(PEKTUBHOCTI arpapHOTO CEKTOPY.

Takum ynHOM, MailOyTHE 30epiraHHs CLIBCHKOTOCTIOMAPCHKOT MPOAYKINI — IIe
MOEJHAHHS ~ TOYHMX  TEXHOJIOTIH  MOHITOPHHTY, QJalNTHBHOI  JIOTICTMKH  Ta
eHeproe(eKTUBHOCTI, 1110 3a0€3MeUNTh MIHIMAJIbHI BTPATH Ta BUCOKY SIKICTb PO TYKIIii.
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YK 658.1
CYTHICTb CTPATEI'Ti PO3BUTKY ABTONIAIIPUEMCTBA

Pa3manoB Cepriii BiragucaaBoBud, 3100yBad MaricTpatypu
Hayionanvhuii ynisepcumem biopecypcie i npupoookopucmyeaunHs Yxpainu
e-mail: razmanovsergei23@gmail.com

CborosiHi KEpiBHUKH MIANPUEMCTB yce€ OUIbIIE YCBIJOMIIIOIOTH BaXKIUBICTb
po3poOKU cTparterii po3BUTKY. lle 3yMOBJIEHO HHU3KOKW KIOYOBUX (HaKTOPIB:
HEOOXI1THICTIO BU3HAYEHHS YITKOIO LUISIXY J0 JOCSITHEHHs Oa)KaHWX pe3yJbTaTiB Ta
3aXMCTy B1JI KOHKYPEHTIB; MOJIMBICTIO 30CEPEIUTH PECYpCH Ta 3yCHIUIS Ha
KOHKPETHUX LUISIX 1 €peKTHUBHO iX KOOPAMHYBATH; (POPMYBAaHHSM YITKOI MO3MIIIi
MIMPUEMCTBA SIK JIJIs1 HOTO CIIBPOOITHUKIB, TAK 1 171 30BHIIIHIX 3aI[1KaBJICHUX CTOPIH;
a TaKoX 3MCHIICHHSIM HEBH3HAYCHOCTI Ta 3HIDKCHHSM PIBHS CTpECy cepen
MpaIliBHUKIB.

2 HaykoBHii kepiBHUK — 3arypcbkuii Oner MukonaifoBud 1.e.H., Ipodecop
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3pocraroya HECTaOlLIbHICTh 30BHIIIHBOTO CEPEJOBHUINA Ta 3arOCTPEHHS
KOHKYPEHIIIi MPUBEPTAIOTH Aeaji OUIbIIe yBaru 0 MUTaHb PO3BUTKY MIANPUEMCTB Y
HAYKOBHX 1 MPAKTUYHUX JOCTIKEHHAX. BaxkiimBo po3ymiTH, 110 CTpaTerisi pO3BUTKY
CTOCY€TbCA HE TUTBKM KIHIIEBHX PE3yJbTaTiB, a H YChOTO MPOILECY iX JOCATHEHHS.
Came 11e Biapi3Hs€ ii B KOPOTKOCTPOKOBHUX IJIAHIB 1 TPOEKTIB, SIKI € JIHILIE OKPEMUMHU
eTarnmaMyu KOMIUIEKCHOTO PO3BUTKY. [lonpu 3HauHMii iHTEpEC A0 TEMH CTPATETTYHOTO
PO3BUTKY, y HAYKOBiil JliTepaTypl BIJICYTHE €IWHE BHU3HAYCHHS I[HOTO TOHSTTS.
OCKIJIbKY MOAJIBIINN aHaMII3 MpoLecy (OopMyBaHHs CTPATET1i pO3BUTKY IPYHTY€EThHCS
Ha MOT0 PO3YMiHHI, BaXKJIMBO YCYHYTH HEOAHO3HAUYHICTh TPAKTYBaHHSI.

JI71s1 11bOro HEOOX1THO PO3TJISTHYTH OCHOBHI CKJIaJIOBI TEPMIHU — ‘“‘cTpareria’ i
“pO3BUTOK” — Ta Ha IXHIH OCHOB1 BU3HAYUTH CyTHICTh MTOHATTS “‘CTpaTeris pO3BUTKY
MIPUEMCTRA.

Tepmin “ctpareris” puc.l.1 Moxke posrisaaTucs SK sBUIIE, Tporec ado
IHCTPYMEHT.

[1nan, kepiBHILTBO, Posramysants BU3HAYEHIX
opieHTHp 200 HAPAMOK <: Crpareris - ue :> TOBAPIB Ta TOCTYT Ha
DO3BUTKY KOHKPETHHX PHHKAX
OcoOnuBuii MaHesp, AKuii [lepcnextusa,
Mae 3a Mety 001iiTH OCHOBHMI1 HAPAM 1 [lpuHuun noseiHKy
CYNEPHHKIB Ui KOHKYPEHTIB MIAIPHEMCTBA

Puc 1.1 Buznauenns tepminy “crpareris’”

Crpareris € sIBULIEM, OCKIJIBKU B1IOOpakae 00’ €KTUBHY peajbHICTh 1 BU3HAYAE
HAMpsIMOK PO3BUTKY. SK mporec, cTpareris mnependadyac MOCTYNOBUN TMepexil
MIJMPUEMCTBA BiJI WOr0 TOTOYHOTO CTaHy 10 OakaHOro MaWOyTHBOTo. A SK
IHCTPYMEHT, CTpaTeris CTae BaXJIMBUM 3aco00M ajamnTaiii MiANPUEMCTBA [0
MIHJIUBUX YMOB PUHKY Ta JIOTIOMarae WoMy JIOCSITaTH MOCTABJICHUX ITLICH.

Jliteparypa

1. 3arypcekuii O.M. YnpaBniHHS JaHIIOTOM MOCTadaHb : MiApyYHUK. KuiB :
OOII Amunncekuit O.B., 2023, 333.
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I. Ohiienko A., Razumova K., Berezova L. Current trends in development of transport
and logistics systems of delivery of fast perishable foodstuffs. Monograph. Opole: The
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CEKIIIA
TPAHCIIOPTHI TEXHOJIOTTI TA CHCTEMH

YK 656.072
YUHHUKU BIIVIUBY HA PO3BUTOK MEPEXI HIBUAKICHOI'O
ABTOBYCHOI'O CITOJIYYEHHSA Y MICTAX

Brnosuvenko Bonogumup OaexciiioBuy, 1.T.H., mpodecop
Hinnyonnii Cepriii IOpiiioBuy, aciipadt
XapxiecoKkuii HAYiOHATLHUL ABMOMOOLILHO-00PONCHIU YHIBEpCUmMem
e-mail: Vval2301@gmail.com, pidlubnyi_s@ukr.net

VY cydyacHHMX MICTax TOCTpPO MOCTa€ MpobiieMa NePEeBAHTAXEHHS TPAHCIIOPTHOI
MEpexXi, M0 3yMOBIIE HEOOXIJHICTh BIPOBAHKEHHS €(EKTUBHUX (PopM
rpoMajaickkoro TpaHcmopry. OfHUM 13 TEpCHNeKTUBHUX pIlIeHh € CHCTeMa
mBUJIKicHOro aBToOycHoro cronyudeHHs (Bus Rapid Transit- BRT), ska noennye
THYYKICTh aBTOOYCHOTO TpPAHCIOPTY 3 BHUCOKOI HIBUAKICTIO Ta PEryJspHICTIO
MeTponoiiTeHy. EQexkTuBHe MIaHyBaHHS Takoi Mepexkl NoTpedye BUKOPUCTaHHS
METO/IB aHaJITUYHOTrO MoaentoBanHs. [lIBuakicue aBTodycHe cronyuenns (IIAC) e
NEPCIIEKTUBHOIO (POPMOIO OpraHizaiii TpoOMaaChKOrO TPAHCIOPTY, IO JIO3BOJISIE
e(eKTHUBHO BUPIIIYBaTH MPOOJIEMHU MIChKOI MOO1TBHOCTI, IEPEBAHTAXKEHOCTI IOPIT Ta
exosioriyHoro 3a0pynHeHHs. [Ipore epeKTUBHICTh TaKMX CUCTEM 3HAYHOKO MIpPOIO
3aJICKUTh Bl HU3KU B3a€EMOIOB’SI3aHUX YMHHUKIB, SIKI MalOTh OyTH BpaxoBaHi MpH
MJIaHYBaHHI, MPOEKTYBAaHHI Ta eKCIUTyaraiii Mepexi. MeTo MOCHIKEeHHS €
BU3HAYCHHS YMHHUKIB, 110 B TOJAAJIBIIOMY JI03BOJIIIOTH PO3POOUTH aHATITUYHI MOJIEII
ornrrumizaiii mepexi IIIAC. 3aBnanHns siKi JUIst IIbOTO MOTPIOHO BUPIIITUTH:

—  BU3HAYUTH KIIOYOBI YNHHUKH, 110 BIUTMBAIOTH Ha epekTuBHIcTh ITAC;

— chopMyroBaTH MaTeMaTUYHy MOJIEb OLIHKU pOo3BUTKY Mepex LIIAC;

— TIPOBECTH CUMYJIAIIIIO HA BXITHUX JAHUX;

— OUIHWTHU BapianTu MapupyTHoi Mepexi IHAC wmicra.

OCHOBHI YMHHMKH, 1110 BIUIMBaIOTh Ha epexTuBHICTh LIIAC MokHa po3a1IUTH
Ha OKpeMi TIpynu: IHQPAaCTPYKTypHI, OpraHi3aliiiHi, E€KOHOMIYHI, COLIJIbHI,
exosoriyHi. Jlo 1HppacTpyKTypHUX YNHHUKIB MOKHA BITHECTH: HAsBHICTh BUIALICHUX
CMYT pyXy IUJisi aBTOOYCIB; OOJAIITyBaHHS 3yNMUHOYHUX MYHKTIB Ta IMepPecagoqHuX
BY3JIIB; IyHKTHU 1HTErpallii 3 IHIIUMHA BUAAMHU TpaHcnopTy. OpraHizaiiiiHi YUHHUKA
BKJIIOUAIOTh: YaCTOTY PyXy Ta IHTEpBAJIM Ha MaplIpyTax; CUCTEMU MPIOPUTETY PYyXY
Ha TIEPEXPECTAX; YMNpaBIiHHSI TpadikoM 1 KOHTPOJb JOTpUMaHHS Tpadikis.
ExoHOMIYHI YNHHUKY TTepe0avaroTh BCTAHOBIICHHS: PIBHSI €KCIUTyaTaIlliHUX BUTPAT;
co0IBapTOCTI mMepeBe3eHb; MoTpeda B pyxoMmomy ckmami. ColianbHl YHHHUKA
JI03BOJISIIOTH BPAaXyBaTH: IOCTYMHICTh TOCTYT; SKICTh 00CITyTOBYBaHHS, BUTPATU YacCy
Ha TiepecyBaHHs. EKOJOTiYyHI YMHHWKKA CHOPSMOBaHI Ha OIIHKY PIiBHS BHUKHUIB
IIKIJJTMBAX PEYOBUH Bl p0OOTH aBTOOYCIB Ha JIHIsIX.

st ominku BapiaHTiB peanizaiii mepexi [IIAC moxe OyTH BUKOpUCTaHUI
KOMIUIEKCHUM KPUTEPIiH, 10 MICTUTh B COO1 CKJIaJO0BI SIKI BU3HAYAIOTh €KOHOMIYHI
YUHHUKU Ta TOKA3HUKW BUTPAT Yacy Naca)XUpiB Ha MEPECyBaHHS
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N

=3V, +Cyyy + T, Ci )4, — min
:2 , (1)
ZZ(t +1,, +1, )Q —> min

ne B, — Butpatu Ha 06cnyFOByBaHH;1 MapIIpyTiB, TPH; CgM ,C — 3MiHHI Ta

MOCTIHHI BUTPATH Ha POoOOTy aBTOOYCIB, rpH/KM, TpH/TOA.; V, — eKanIyaTauiﬁHa
NIBMKICTH aBTOOYCIB Ha MapIpyTi i, KM/ToA.; 1, — TpUBalicTh PO3PaXyHKOBOIO
nepioay, roj; AO — KIIBKIiCTh aBTOOYCIB HA MapIpyTi i, omd.; N p — KUIBKICTB peiiCiB
B CKJIaJli MapIIpyTHOi Mepexki, ox1.; T, — BUTpaTH 4acy Ha 3/iiCHEHHS MEPECYBAHb
nacaxupis, ros; K; — kinbkicTs kopecrnonienmiit macaxupis B micti; N, — KinbkicTs
MapuIpyTiB SKUMH pPeali3yeTbCsi KOPECMOHICHIIS K ; t,, — Hac OYIKYBaHHS
acakUpoM MOCaJKU B aBTOOYC Ha MapupyTi ;, FOJ; t,, —Hac NOT37KHU Macaxupa

1o MapuwipyTy ;, FOJ; f,, — Yac TEPECa/IKN Nacakupa Ha MapupyT ; , TOJ; in_ —

oOcsiT epecyBaHHsI KOPECTIOHICHIIIT 4 , TIac.
BukopucTtaHHs BapTICHOI OLIHKM 4Yacy MACAKUPIB JI03BOJISIE MPEACTABUTH
CKJIaJIOB1 KpUTepito (1) y BUTIIAII KOMIUIEKCHOTO MOKa3HUKA
E,=B,+T,, B, —mn, (2)

ne B,, — BapricHa oninka macaxupoauHH, TPH/TOL.

B xoni aHamiTHYHOrO MOJENIOBaHHS HEOOXITHO TOPIBHATH 3alpONOHOBAHI
BapianTu MapupyTHoi Mepexi [IIAC Ta BcTaHOBUTH 3aKOHOMIPHOCTI

E®' % ES* # B, (3)

1 62 . — :
e ES! E®2 ES® _ 3pauenns kpuTepist 11st BapianTis Mepesxi 1, 2 Ta 3.

Cxemu moxxyBux BapianTiB Mepexi [IIAC micta HaBeneH]1 HA PUCYHKY 1.

Pucynox 1 Cxema mapuipyTHOT Mepexi st MicTa 6e3 mepemko/1 (a — paaiaibHi
MapHipyTH, 0 — 1iameTpaabHi MapIIpyTH, B — KOMOIHOBaHa CXeMa)
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[TopiBHsiemo 3 MoXauBHX Bapilanth MapuipyTtHoi wmepexi IIAC, mo
BIJITBOPIOIOTH KJIFOUOBI 0coOnmuBOCTI ii ¢opmyBanns. Bapiant 1 mnepenbauae
Opraizarfito BUKITIOYHO paaianbHUX MapIIpyTiB (6 MapIIpyTiB):
A -4, 4, — 4,..., A — A; . 3a Takux ymMOB Bci KopecToHAe T Mik Tiepudepifiaumu
palioHaMH 3IIMCHIOIOTBCA 3 Tiepecaakor B IeHTpaibHoMy TIIB. Bapiant 2
nependadae CTBOPEHHsSI BHUKIIOUHO J1aMETPATbHUX MAapUIPYTiB 3 MOKIIHMBICTIO
npsiMoro  O6e3mepecaZoyHOro TepecyBaHHS MK paifonamu (15  mapupyTiB):

A -4 —-4,A -4 —4A,...,As— A, — A;. lleit BapianT 30BCiM He mepenbadae
nepecagky macaxupiB B neHTpadbHoMy TIIB. Bapiant 3 mepenbauae ctBopeHHs 6
pamianeaux ~ mapmpytis A — A7, 4 —45,... 4 —A4;, mo  3a710BONBHAIOTH
nepecyBaHHs MACKUPIB 10 MEHTPAIBHOT YaCTHHH MicTa Ta 3 XOpPJOBHX MapIIpyTiB
A -4 - A, A4 —A — A, A — A — 4. Tlpu npomy BapianTy TNepecyBaHHS Mik
nepudepitHuMU palloHaMH 31MCHIOETHCS IO XOPJIOBUX MapiipyTax. JlaHi BapiaHTH
MapHIpyTHOI CHUCTEMH € YMOBHUMHU Ta OPIEHTOBAHI HA OIIIHKY iX €()EeKTHUBHOCTI SIK

IHCTpYMEHTY TOJlajbIioro aHamizy. Ha pucyHky 2 HaBeAeHO 3MIHY KpHUTEpIIO
edekTUBHOCTI /17151 BapianTiB Mepexi [ITAC.

E,.TpH.

600000

500000

400000

0 5 10 15 20 tnp,XB.

Pucynox 2 3Mina kpurtepito epeKTUBHOCTI

[Ipeacrasneni Ha pUCYHKY 2 rpadiku MOKa3ylTh, 1m0 B ymoBax [IIAC Bapiant
1 mae mepeBaru JuIIe 3a YMOBHM KOJIM Yac MEpPECaJKd B LIEHTPAJIbHOMY BY3Jl He
nepeBuurye 12 xB. Buxoas4u 3 1boro MO>KHa JA1MTH BUCHOBKY, L0 N€PEBAry BapiaHTy
1 31 CKOpOYEHHSI eKCIUTyaTallliHUX BUTPAT MOXYTh OyTH 3a0€3MedeHHI JIMIIE Tpu
YMOBI MiHIMi3allli Yacy MepecaKy MacaXxupiB MIX MapIIpyTaMH.

3anponoHOBaHO MaTeMaTUYHY MOJIEIb ONTUMI3allii MapiipyTHoi Mmepexi ITAC.
[IpoBeneHO MOPIBHSUIbHUN aHalli3 BapiaHTIB PO3TOPTaHHS Mepexi Ha MPUKIAl
YMOBHOTO MicTa. Pe3ynpTaTd MOAENIOBaHHS MOXYThb OyTH BUKOPUCTaH1 IS
OOIPYHTYBaHHSI CTpaATEriil pO3BUTKY TPOMaICHbKOTO TPAHCIIOPTY.

Jliteparypa

1. Zhang M., Yen B.T. The impact of Bus Rapid Transit (BRT) on land and property
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HOPIBHAJIBHUU AHAJII3 IEPEBE3EHHSA YKPYIIHEHUX OAWUHULb
BYIIBEJIBHUX MATEPIAJIIB ABTOTPAHCIIOPTOM

JAbomin OuiekcaHap AHATOJIIHOBUY, J. TIE/. H., JOLICHT
binomuubkuii Apryp OsiekcanapoBuy, 37100yBad MaricTpaTypu
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e-mail: domin@nubip.edu.ua

binbmiicte cyyacHUX aBTOTPAaHCHOPTHHX (ipM B VYKpaiHi MaloTh NEBHY
cnenudiky y TepeBe3eHHI BaHTaXiB ab0 macaxupiB. Cepel yMMalioi KiIBKOCTI
HapsMIB iXHBOI JISJIBHOCTI BUAUISIIOTBCS BaHTa)KHI NEPEBE3CHHS Oya1BEIbHUX
MaTepiaiiB, aJKe 1HTEHCUBHE KamiTaJbHE OYJIBHUIITBO, Ta PEMOHT 3pyHHOBaHUX
BUOyxamu OyAiBenab, OCOOJMBO KHUTJIOBOrOo (OHIY, B Halli KpaiHl MHOCTIMHO
MPUCKOPIOE TEMIIH.

O06’exTOoM Haoro aHamuizy crajio Jlrodapcrke aBTOTPAHCIOPTHE MMiAIPUEMCTBO
(ATII), axe 6a3yerbest y cMt Jltobap Uepkacwkoi obnacti. ATII cremianmizyeTscs Ha
HaJ[aHH1 TPAHCTIOPTHUX MOCIYT, 110 OB’ s3aH1 13 IEPEMIIIICHHSM BaHTaXIB, a TAKOXK 3
BUKOHAHHSM OIIepalliid, 0 € CYIyTHIMHA a00 JIONOBHIOIOTH II€H MpoIiec.

Ha kinens 2024 poxy Ha ATII HapaxoByBanocst 52 OAMHHII PyXOMOT'O CKIIay,
CTPYKTYPY SIKOTO MOYKHAa YMOBHO TOJIUTUTH Ha TPYIIH B 3aJIGKHOCTI BiJl MPU3HAYCHHS
aBTOTPAHCIIOPTHUX 3ac00iB (Tabdu. 1).

Tabauug 1. HasiBHICTh TpaHCIOPTHUX 3ac001B MIANPUEMCTBA CTaHOM Ha 2024 pik.

Ne HaiimenyBanns rpyn T3 Kinpkicts T3
1 BanTakH1 aBTOMOO1II 3arajibHOr0 IPU3HAYEHHS 12
2 Camockuu 13
3 HaniBnpuyenu i npuuenu 10
4 ABTOMOOLTI-PYyproHu 15
5 CimenpHi Traul 10

Hamy yBary mnpuBepHYB mNpoIlec TEpeBE3CHHs OyIiBeNbHUX MaTepialiB
(TuTMTKA, 11eTIIa, SIIIUKY 3 METaJICBUMH CTaHIapTHUMHU BUpoOamu) aBronoizaamu DAF
CF 1 Scania R440. Mu Bupimmiu nepeBipuTH e(eKTUBHICTh O3HAYEHUX EPEBE3EHb,
3BepTarouu yBary Ha te, 1o ATII nepeBo3uTh BCl TpU BUAM OyIBEIbHUX MaTepialiB,
BUKOPUCTOBYIOUM OOMJIBA BHUAM  aBTOMOI3/IB, XOouya BOHU MAaKTh PI3HY
BAaHTAXKOMIANOMHICTb, a IX HamiBIpuienu (puc. 1) MaroTh pi3HI BHYTPILIHI rabapuTHI
po3mipu (Tadi. 2).
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DAF CF Scania R440
Puc. 1. HamiBnpudenu 1 nepeBe3eHHs OyA1BEIbHUX MaTepialiB
Tabmui 2. XapakTepucTHKa HAITIBIIPUYEIiB

Tun HaniBnpuyena Buytpimni rabaputu, Banraxo-
MM [T IHOMHICTh
€BporeHT 11 aBToMo0i1s1 DAF CF 13600x2450x2700 30000
TenroBwuii HaniBopuyin st Scania R440 11988x2400x2350 22000

BpaxoByroun rabGaputHi po3mipu OyaiBelIbHUX MarepiaaiB  y  ¢opwmi
YKPYIMHEHUX BAHTAXHUX OJAMHHULG (Tabdd. 3), MU BU3HAYMIIM PALIOHAJIBHI CXEMH
PO3MIILLIEHHS KOXHOTO OKPEMO BHJly BaHTAXKY 1 pPO3paxyBalv KoepilieHTH
BUKOpUCTaHHA BaHTaxkomniaiomHocti 115 HaniBnpudeniB DAF CF 1 Scania R440.

Tabnuusg 3. XapakTepucTrka Oy/11BeJIbHU MaTepiajiB, M0 MiJISATal0Th

IICPCBC3CHHIO
Tun BaHTOXKY Maca 6pyTTO, T ["aGapuTHi po3mipu
[Tnutka 0,486 1200x800x1150
Ilerna 1,28 1200x800x1020
SImukn 0,72 950x500x450

Pesynbratu Hamumx po3paxyHKiB KOe(DIIIEHTY BUKOPUCTAHHS BAHTAXKOMITHOMHOCTI
('ye) 060X aBTOMOI3/1B MU OOPMUIIN y BUTIISI TaOIuII 4.
Tabmui 4. CtatnaHUi KOeDIIIEHT BAHTAKOITIMHOMHOCTI

Ne Haiivenysanms DAF CF Scania R440
BaHTAXKY

1. IUTUTKA 0,99 0,94

2. 1eria 1 1

3. SIAKU 0,93 0,99

Ha ocHOBI mpoBeneHHUX IOCHIIKEHb, BPAXOBYIOUM SIK OCHOBHUW KpHUTEPIii
KOe(DILIEHT BUKOPUCTAHHS BAHTAXKOMIIHOMHOCTI Y. (IMB. Ta0. 4), BUJIHO, 1110 TUIUTKY
edexTuBHie nepeBo3utu apronoizgamu Mapku DAF CF, a smuku 3 MeTajieBUMU
cTaHaapTHuMU BupoOamu — Scania R440. Ilpu mpomy uneriny MokHa €QEeKTHBHO
NEPEeBO3UTH 0OOMa BUAAMHU aBTOIOI3/IB, X04a KOXKHHUM 3 HUX Ma€ MpH I[bOMY CBOI
nepeBaru. DAF CF moke nocTtaBiaTu ueriu Ha § T OUIblIe 3a KOXHY 137Ky, a y
aBTomnoizna Scania R440 BuTpauaeThCsi MeEHILE 4Yacy Ha BHKOHAHHA BAaHTaXHO-
pPO3BaHTAXyBaJbHUX POOIT HA 18 XBUIIMH 132 paxXyHOK IBOTO YaC 13/IKK CKOPOUYETHCS.

Jlirepatypa
1. Owomin O.A., 3arypcekuii O.M., bornapes C.1. B3aemoist BUiiB TpaHCTIOPTY:
HaBuanpnwnii nocionuk. Kui: ®OII Smunncexuii O.B., 2023. 720 c.
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3pocTaHHs €(PEeKTUBHOCTI arpapHOro CEKTOPY BITUM3HSHOI €KOHOMIKM OaraTto B
YOMY 3aJI€KUTh Bl €(DEKTUBHOCTI TPAHCIIOPTHOTO 3a0€3MEeUEHHs] BUPOOHHKIB arpapHoOi
NPOAYKLIi, BUKOPUCTAHHA MAaTeplalbHUX PECYpPCiB 1 BIOCKOHAJIEHHS EKOHOMIUHHUX
3B'SI3KIB MK TOCHOJIAPIOIOYMMU CyO'ekTaMu. TEeXHONOTIUHUNA MPOIeC BUPOIIYBaHHS
CUTLCHKOTOCTIOAAPCHKOT MPOYKIIL Tiepeidayae mepeBe3eHHs] HaclHHS, TOOpHB, 3ac001B
3aXKCTy POCIHH 1 310paHoro Bpoxaro. OOCsry nepeBe3eHb X MaTepiajiB 3pOCTalOTh 31
30UTBIICHHSIM MPOYKTUBHOCTI CLIILCHKOTOCIIOIAPCHKOr0 BUPOOHMIITBA. OTXKE, KIHIIEBI
pe3yIbTATH JISUTBHOCTI arpapHOT0 CEKTOPY BETMKOIO MIPOFO 3aJIeKAaTh BiJl CTaHy Ta PIBHS
TPAHCIIOPTHOTO oOcCiyroByBanHs. Llei mporiec KOKHOTO 3 TEXHOJOTIYHHUX €TalliB
BUMAarae OE3MEepPEepBHOTO TEPEMIIICHHSI BaHTaXIB, MO 3a0€3MedyeThCs 3A€0UTBIIOTO
aBTOTPAHCIOPTOM 1 Ma€ MEPEBAKHO CE30HHMI XapaKTep.

B yMoBax 3ampoBamKeHHS PHUHKOBHX BIJIHOCHH, BpPaxOBYIOUH MOTpEOy
JOKOPIHHOTO TOJINIIEHHS! POOOTH CUIBCBKOTO TOCHOAAPCTBA, IMEPUIOYEPTOBUM
3aBJIAHHSM BJIOCKOHAJIEHHS TPAHCIIOPTHOTO 00CITyroByBaHHSA BUPOOHUKIB TOBApiB Ma€e
OyTH CTBOPEHHS MPABOBOIO MIATPYHTS JjIsi 30UIbIICHHS €KOHOMIYHHMX IMOKAa3HHKIB,
KJIFOUOBUM €JIEMEHTOM SIKOTO € MEXaHi3M po30yJ0BM MaTepiaiIbHO-TEXHIYHOI 0a3u
arpokomIuiekcy. Ilsa pobOota BigOyBaeThbcs 3a OOMEXKEHOCTI MaTepiajibHUX 1
¢dinancoBux pecypciB. s OHOBJIEHHS MAIIMHHOTO TapKy Taiy3l BiJOyBa€eThCs
MOTIOBHEHHSI HASBHUX Ta HOBHUX CIILCHKOTOCTIOJAPCHKUX TMITMPHEMCTB CyYaCHOIO
BITUM3HSIHOIO TEXHIKOIO JUIsI 00pOOKH, 30UpaHHs BpOXKar Ta TpaHCTIOPTyBaHHS. B
TaKUX CHUCTEMax 3HAYHO 3pPOCTA€ POJb aBTOMOOUIBHOTO TPAHCIOPTY, SIK OCHOBHOTO
€JIEMEHTY PECYpPCHOI0 3a0e3MeYeHHs MK TOCTaYaJIbHUKAaMH Ta CII0’KMBaYaMH.

[IpoBeneHHs BIAMOBIAHOTO aHaJI3y 00OB’S3KOBO TMOB’s3aHE 13 HEOOXITHICTIO
BpaxyBaHHs BEJIUKOI CYKYMHOCTI ()aKTOPI1B, K1 MO3UTUBHO a00 HETaTUBHO BILIMBAIOTh
Ha TMOTOYHI Ta KIHUEBI pe3yJbTaTh POOOTH TPAHCHOPTHOI cucTeMU. OCHOBHUMU
3ax0/laMd  IIOAO CYTTE€BOTO 3HW)KCHHS CYKyHHUX BHTpaT B  MpoIieci
CLITbCHKOTOCIIOIAPCHKOTO BUPOOHHUIITBA Ta MIABUIICHHS MPOIyKTUBHOCTI Mparli Mae
OyTH BIIPOBAKEHHSI HOBUX TEXHOJIOTIH, sIKI 0a3ylOThCsl, TOJOBHHUM YHHOM, Ha
3aCTOCYBaHH1 METO/IIB JIOTICTUYHOTO yIPABIIHHS.
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Haykogi nocnimxents GopMyBaHHS 1HOPACTPYKTYPH TPAHCIIOPTHUX CUCTEM B
arpornpoMHCIOBOMY BHUPOOHHUIITBI BHUMAaraloTh IU(EpPEeHIIIIOBAHOTO MIAXOAY s
CTBOPEHHS MAaTEMaTHYHHUX MOJENeH CEe30HHUX TNepeBi3HUX mporeciB. [letampHa
po3po0Ka aHATITUIHUX MOJIECH Ta iX y3araibHEHHS, BBaKa€ BUCHUM, ISl OUTBIITOCTI
TUTIOBUX CHCTEM OOOB’S3KOBO OyAyTh MOB’SI3aHUMH 13 HEOOXITHICTIO BpaxyBaHHS
BEJIMKOI KUTBKOCTI BUIMAJKOBUX (PAaKTOPIB Ta CE30HHY IHTEHCUBHICTH, 10 BILUIUBAE HA
MOTOYHI Ta KIHIIEBI pe3yJbTaTH POOOTH YCHOTO KOMITJIEKCY.

Cutyariii, Kojid B OYIKyBaHHI OOCIIyrOBYBaHHsS yTBOPIOIOThCS UEprH,
3yCTPIYAIOThCA JOCUTH YacTo. [CHyrodl MaTeMaTH4HI MOJIeJIi MOXYThb CYTTEBO
BIJIPI3HATUCS M1 COOO0I0.

JIo PO3MOBCIOJKEHUX CUCTEM BIJHOCSATHCS Taki, IO XapaKTepU3YIOThCS
MyaCOHIBCBKMM PO3IOJIJIOM TPUBAJIOCTI 1HTEPBAIIB Yacy MIXK IOCIJOBHUMH
HAJIXO/DKCHHAMHU  BHMOT 1  CKCIIOHCHI[IaJbHUM  PO3MOAUIOM  TPHUBAJOCTI
o0CIyroByBaHHs. 3a3Ha4€H1 MaTEMATUYH1 MOJIEN 3aCTOCOBYIOTHCS Y BUIIAJKAX, KOJIU
MonepeHbO HEJIOCTATHBO JOCIIIKEHI XapaKTEPUCTUKU OOCIYroByBaHHS, a00 BOHHU
3MIHIOIOTECS B JOCUTH IUPOKUX Mexax. Jlo TaKuX po3MOBCIOIKEHUX TEXHOIOTIIHIX
MPOIIECIB B arponpOMUCIOBOMY KOMIUIEKCI BIJIHOCATHCS TMEPEBE3CHHS 3EPHOBUX
BaHTaX1B. PO3paxyHKM OCHOBHUX TEXHIYHHUX MapaMmeTpiB 3a TaKHUMH MOJEISMU
CYTT€BO MIJBUIIYIOTh TOUHICTh KIHIEBUX PE3YyJIbTATIB B TPAHCIIOPTHUX CUCTEMAX.

Po3pobka metonosorii opmyBaHHS 1HPPACTPYKTYPH TPAHCIIOPTHUX CHUCTEM,
nependayae MOCTIOBHE JOCTIIPKEHHSI OCOOJIMBOCTEH OOCIYrOBYBaHHSI 3€pPHOBHX
BAaHTA)XXOIIOTOKIB B  arpolpoOMHCIOBOMY BHUPOOHHUUTBI, PO3POOKY METOIUKHU
BU3HAYCHHS CKJIAAy 30UpaibHO-TPAHCIIOPTHOIO KOMIUIEKCY Ta OOIPYHTYBaHHS
CTPYKTYpH TIapKy aBTOTPaHCHOPTHUX 3aco0iB. Ilpu mpomy sikicHe 3a0e3medeHHs
TEXHOJIOTIYHUX TIEPEeBE3EHb BUCHNU BBA)KA€ MOMIIMBUM JIMIIIE 32 YMOBHU HAAIMHOTO Ta
€KOHOMIYHOTO (PYHKITIOHYBaHHSI CTBOPEHUX 30MPaJIbHO-TPAHCHIOPTHUX CHCTEM TMpHU
pallioHaJIbHOMY yIpaBIiHHI MPOIeCaMH MIEPEBE3EHHS 36PHOBUX BAHTAXIB.

Po3B's3anHs moMIOHMX HAYKOBUX 3aBAaHb MOTPEOYe pPETEThLHOIO aHali3y
HasIBHUX TEXHOJIOT1M MPOBEIECHHS MOJIbOBUX POOIT, OOTPYHTYBaHHS KOHCTPYKTUBHHX
napaMeTpiB pyXoMOro CKIaay 3a OKPEMUMH MOJIETISIMU aBTOTPAHCIIOPTHUX 3aC00IB Ta
3a0e3MeUeHHs] PUTMIYHOI Ta Oe3nepebiiiHoi poOOTH 30MpanbHUX arperatiB 3
JOTPUMAHHSIM TIEBHOT'O PIBHS €KOHOMIYHOCTI.

Cnenu@ika BUKOHAHHSI TEXHOJOTIYHHMX IEPEBE3CHb 3E€PHOBUX BaHTAXIB Bijl
MicCIIb 30upaHHs 10 00'€KTIB 30epiranHs nependavyaec mudepeHiriiioBaHe T0CIKEHHS
dbopM TpaHCOPTHOTO OOCITYTOBYBaHHS B 3aJI€KHOCTI BiJl MacITabiB rocmoapchbKol
TSTTEHOCTI B IHTETPOBAHUX arpompOMHUCIOBUX CHCTEMax 3 ypaxyBaHHSM iX CE30HHOI
IHTEHCUBHOCTI. Takuii Maxij JO3BOJIIE CUCTEMHO BH3HAYUTH CIOCOOM Ta METOIU
TIOJTIMIIICHHS TEXHOJOTIYHUX TMepeBe3eHb. Crernudika podOTH aBTOTPAHCIOPTHHUX
Oprasizaiiii mojsrae y HaJaHHI TMOCIYT 3 TEPEeBE3CHHS 3€PHOBUX BAHTAXKIB Ha
MOCTIMHIA OCHOBI MPOTITOM BCHOTO CE30HY, a00 3a Pa30BHUMH 3aMOBJICHHSMH.
OCHOBHHMM 3aBJaHHSIM TPAHCIIOPTY B TaKOMY BHITaJIKy 3a HAsBHOI B TOCIOIApCTBI
30MpanbHOi TEXHIKM Ta TEXHOJIOT1I BUKOHAHHSA IMOJBOBUX POOIT € JIOKAJIbHE
MOJIIMILIEHHS MOKa3HUKIB pOOOTH aBTOTPAHCIIOPTHOI OpraHi3allii.
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OCOBJIMBOCTI IIEPEBE3EHD TBEP/IUX MIHEPAJIbBHUX
JAOBPUB Y CIJIBCBKOMY I'OCIIOJAPCTBI

JAbomin OuiekcaHap AHATOJIIHOBUY, J. TIE/. H., JOIICHT
Pynenko JImutpo OnekcanapoBuy, 37100yBay BUILIOT OCBITH
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[lepeBe3eHHst TOOpPUB — TEXHIYHO CKJIAJHHUI MpoLec, 0 MAa€ CBOI, JOCHUTH
cnerugivHi, 0COOIMBOCTI. 30KpeMa, BUKOPUCTAHHS CIIEITPAHCIIOPTY, 3aXUCT JOOPUB
Bl aTMoc(epHUX BIUIMBIB, 3aXHUCT JIIOJEM 1 HABKOJIMIIHHOTO CEPEIOBUIIE BI
HIKIJJIMBOTO BIUIMBY JOOpHMB. 3HayHA YAaCTHHA MIHEPAIbHUX J00pHB HeOe3neyHa i
BUMArae creliajJbHUX TPaHCHOPTHUX JNOKyMeHTIB. Ilepconain, sikuili Oepe y4acTh y
nepeBe3eHH1 J0OpUB, TOBUHEH OYTH CIIel1aJIbHO HABUCHH 1 MaTH 3aCO0M 3aXUCTY IS
YCYHEHHS HeOE€3MEYHUX HACIIJKIB Y pa3l BAHUKHEHHS aBapiiHUX CUTyalllll Ha IUIAXY
PSIMYBaHHS TPAHCIIOPTHOTO 3aC00Y, 3aBaHTAKEHOTO TOOPHUBAMHU.

3 ToYaTKOM TIOBHOMACIITA0OHOTO BOEHHOTO BTOPTHEHHS B YKpaiHy pa,
Jo0/1aNach 1€ OJHa Ty>Ke BaXXJIMBa OCOOJMWBICTh HA SAKIH MM 30CEpeauid Halll
nociigkeHHs. s ocoOnuBIiCTh CIIPUYMHEHA TUM, IO B TEPIOJl TPUBAKOYOi BIMHH
JIOCUTH HEOE3MEUHO CKOHIIEHTPOBYBATH, SIK Y MUPHI YaCH, BEJIUKY KUTbKICTh Oy 1b-sIKOT
MPOIYKIlii, 30KpeMa TBEPAUX MIHEpPAJIbHUX JOOpPUB, B OJIHOMY CKJIQJCHKOMY
NPUMIIICHH] Yepe3 Te, M0 1€ MPUMIMICHHS MOXXE CTaTH MINICHHIO PalTUCTChKUX
JIPOHIB Ta 1HIIKX 3ac001B ypaxeHHs (puc. 1).

[ e 8
j

Puc. 1. 3aumenns pammycraMu KpyImHUX CKJIQICBKUX 00’ €KTIB B YKpaiHi

3BakalouyM Ha O3HA4YCHI OOCTaBWMHU, OCOOJMBICTIO HAKOMWYCHHS TBEPIUX
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MIHEpAJIBHUX JOOPHUB ITi/1 Yac TPUBAKOYOi BIHHM, CTaB MEPEXiJ Ha MEHII CKJIaJChKi
MPUMIIICHHS, 10 PO3MOAUICHI Ha 3HAYHIA TEPUTOPii 1 BIAMOBIMHO 3HAYHO MEHIII
0OCSiITM HAKONMHUYEHHS JOOpUB HA KOXXKHOMY CKianai. Po3moxain moOpuB 1o OuTbIiiA
KUTBKOCTI CKJIQJ(IB 3 MEHIIIMMHU 0OCSITaMy, CIPUYIHHIOE 111 OJJHY MPoOJIeMy sKa TOJIsTae B
parioHAILHOMY PO3IOILT MiHEpATLHUX JOOPUB 3 ICHYIOUHMX CKJIAJIIB IO CITO’KMBAa4YaM B
yMOBax pi3HOI Tapuikalili JOCTaBKU 3 KOXXKHOTO 3 HaBeACHUX cKiamiB. Hampukian,
KOMITaHis-crioxkuBay «Paif3» y cBoiil TepHOMUIbCHKIHN (LTIl Ma€e TpU CKIIAIHU:

1) Tepe6osins 160 T. TBepAUX MIHEPATBHUX JTI00pPHB,

2) bopmiis - 60 T 1006puB,

3) Bamimmku - 90 T. 106pUB.

[ToTpiOHO PO3MOAUIUTH iCHYIOU1 JIOOpWBA MO HACTYIHHUX arpoImiIpHEMCTBAX Y
TaKii KUTbKOCTI:

e arpokomradisi «Arporex mioc» - 110 Ton 1oopus;

e arpokomrnanis «Ilimamun - 50 Ton 10OpuUB;

e arpoxomranis «Jlan» - 60 ToH 700pUB;

e arpoxomranisi «Husay - 80 ToH 106puB.

Jyi1 oOyTI0OBH OTMOPHOTO IJIaHYy O3HAYEHOI TPAHCHOPTHOI 3ajadyi, MparliBHUKU
KOMIIaHIi-CII0’KMBa4a KOPUCTYIOTHCS METOAOM MiBHIYHO-3aX1AHOTO KyTa. B pe3ynbrati
YTBOPIOETHCS OCh TAKUI OMOPHUM TUIAH PO3MOALTY JOOPHB:

e 3i ckiany B Tepebonii po3nonuisiersest 110 T qyis komnanii Arpotex mitoc 1 40
T 10151 Komrtanii ITimanr;

e 3i ckiany B bopioBi po3noausierbes 10 T aia komnanii [Timam 1 50 T s
kommnaHuii JlaH;

e 31 cwiany B 3amukax posnoauvisieTsest 10 T aa komnanii Jlan 1 80 T s
komrmanii Huga.

SIKIII0 BU3HAYMTH 3arajbHy CyMy JOCTaBKU MiH. TOOPUB BKa3aHUM CIIOKHBaYaM
P PO3MOALII METOAOM IMIBHIYHO-3aX1JTHOTO KyTa, TO 3arajibHa cyma OyJie CTAHOBUTHU
88 000 rpH. [Ipu 11pOMYy, SKIIO arpOKOMIIAHII-CIIOKMBaYl HE3AJICXKHI OJIHA B1J OJHOI,
TO iM B@XKO BHU3HAUUTH HEE(PEKTHBHICTh POOOTH KOMIMAHII-CIOXKMBAaya, IO iX
3a0e3neuye MiH. noOpuBamu. HemomaBHO Bci i 4 arpomiAnpueMcTBa CTald
BJIACHICTIO OJIHOTO arpoXOJIIWHTY, TIEPETBOPUBIINCH HA HOro BiAlIeHHS. B 1ipomy
BUIAJIKY, €KOHOMICTH arpoXOJIMHTY MOXYTh JOBECTH HEe()EeKTHUBHICTb pOOOTU
KOMITaHIi-IoCTa4aJIbHUKA MiH. JOOpPHUB 1 pO3ipBaTU 3 HEIO KOHTPAKT.

Jyist Toro o0 1pOro He BiAOYIOCS MU MPOTIOHYEMO KOMITaHIi-TIOCTavyalbHUKY
BUKOPUCTOBYBAaTH 3aMICTh METOJy MIBHIYHO-3aX1JHOTO KyTa, METOJ TOJBIHHOI
BUTOJM TIPU PO3MOJLII JTOOpUB 31 CBOiX CKIAJIB, TEHEp YKE€ MIK YOTHpMa
BUIJIVICHHSIMH OJHOTO arpoxXoyauHry. ONOpHUN IUIaH PO3MOJITy MIHIOOPUB 3a
METO/IOM MOJBIMHOI BUTOJM MOJSTa€ y MEPIIOYEProBOMY PO3MOALIT MIHEpaTbHUX
n00puB 3a HAUBUTIAHIIMMY TapudaMu (MO3HAYEHI «+»), 1 JUIIE MOTIM, PO3MOALII
pemrti 10OpUB, MO y MIACYMKY MPUBOAWUTH 10 3MEHIICHHS 3arajlbHUX 3aTpar Ha
JIOCTaBKY BKa3aHUX MIHEpAJIbHUX JOOPHUB A0 CIIOKUBAYIB.
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VIIK 631.3:633(477.41)
AHAJII3 TPAHCIIOPTHOT'O 3ABE3IEYEHHS POCJIMHHULTBA ¥
ATPOKOMIIAHIi «ATPOTPEI/I» YEPHITIBCHLKOI OBJIACTI

JAboMin Ouiekcanap AHaTOJiii0OBHY, 1. €. H., JOIICHT
Cak BasenTnna BitaaiiBHa, 3100yBay BUIIIOi OCBITH
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu
domin@nubip.edu.ua

3 MeTorw Ppo3poO0KM pEeKOMEHJAIld 00 BIPOBAIKEHHS €(PEKTUBHUX
TPAaHCHOPTHUX TEXHOJIOTIM B arpapHe BUPOOHHUILITBO KOMMAaHIi «Arporpena», Mu
BUPIIIWIM TPOAHAII3YBAaTH TEXHIYHI 1 TPAHCHOPTHI MOKJIMBOCTI MIAPO3/LIIB
KOMIIaHii, 1110 3aiMar0ThCsl 30UpaHHSAM Ta 00OPOOITKOM 3€pHOBUX KyJIbTYp. 1 bOTro
MU 31ACHUIM OIS TEXHIYHOI 0a3u Ta TPAHCIOPTHOIO 3a0€3MEeUEHHsS y KOMMaHii
«Arpotpeiay. (Tabin 1).

Tabmuns 1. Ckiiag MalIMHHO-TPAHCIIOPTHOTO MAPKY
Hassa Mapka KiabkicTh

MT3 82.1

John Deere 6930
Tpakropu CASE [H MAGNUM 250
John Deere 8320

CASE 500

Claas Lexion 580
Case 119010
ITamecce K3K-1218
JIOH-JIAH-1500b
John Greavest
ITBH-16

MAN 18.480
ABTOMOO1T1 MAN 18.440
MAN 26.463
Pozkunay miH. 1oOpuB “AMAZONE”
ITJIIT-6-35
ITJIH-5-35
ITJIH-3-35
LEMKEN Vari-Diamant-160
3y00Bi OOpoHHU B3TC 1,0
JIAT-10A
BJIBII-6,3
BJIT-3,0

CamMoxiaHi KoMOaliHu

[Tpuyenu-nepeBaHTaxyBadi
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CBo€vacHe TMPOBENEHHS BCIX CIIBCHKOTOCTIOAAPCHKUX POOIT HA BHUCOKOMY
arpoTeXHIYHOMY PpIBHI Yy BeNMKI Mipl 3aJ€KUTh BiJ] BHCOKOE()EKTHUBHOTO
BUKOPUCTAaHHS TPAKTOPHOTO Ta aBTOMOOUITLHOTO TMAPKY, SKi, B CBOIO UEPTry, 3aJICKATh
BiJl paIliOHAIBHUX TEXHOJIOTIYHUX, TEXHIYHUX 1 OPTaHi3aIliiHAX CUCTEM Ta IHIIUX
3aXO0/IiB.

Aninizyroun gani MTII rocmogapcTBa My BU3HAYWIIH, MO0 «ATPOTpEHmy, sIK
CLIbCHKOTOCTIOAAPCHKE MIAMPUEMCTBO Ma€ HEJOCTATHIO KUIBKICTh TPAaHCIOPTHHUX
3ac001B JJIs1 BUPOIIyBaHHS Ta 30MpaHHS 3ePHOBUX KYJIBTYP, 30KpeMa 03UMOT MIIICHHII],

110 3aiiMa€ 3HAYHYy YaCTHUHY MOro MOCIBHUX IO (TadI. 2).

Po3risiHeMo cTpyKTypy IMOCIBHUX IUION] OCHOBHUX CLIBCHKOTOCIIOIAPCHKUX KYJIbTYp. Baknne
3HAYeHHS B OTPUMaHHI BUCOKUX ypPOKaiB 03MMO] MIICHHUIII € HACHYEHICTh CTPYKTYPU OCIBHUX
IUTOL] 36PHOBUMH KYJIbTypaMH i ii 3a0e31edeHicTb XOpOLIMMH MONIEePEeAHUKAMH. 3 IIi€] TOUKH 30py
MIPOBEJIEMO aHAII3 TUIOMI MOCIBY CLTBCHKOTOCIIONAPCHKUX KYJIBTYpP TOCTIONapcTBa (IUB. TabII. 2).

Tabnuug 2. CTpyKTYpa NOCiBHUX IJIOLI IOCNOAAPCTBA

Ha3Ba ci1bChKOrocnoIapcChbKuX KyJIbTYP ITnomia, ra % CIIBBIIHONIEHHS

O3uMa neHuIs 1002 48

Kykypynza 669 32

COHSIIHUK 400 10
Cos 157 5
OBec 31 3
Slamins sipuii 26 2

Bcroro 2285 100

AHamizyrouu 310paHi HaAMHM JlaHI MOKHA BIJIMITHTH, 11O OUIBIIY IOJOBHHY

MOCIBHUX IJIOII 3aliMa€ 03MMa MILIEHUL, Ha JPYroMy MICII KyKypyA3a 1 COHSUIHUK,
110 Ja€ 3MOTY TOCIOAapCTBY 3/A1MCHIOBATH OapTepHI omnepallii mo Horo MarepiaabHO-
TEXHIYHOMY 3a0€3MEeUEHHIO.
Sk moka3aB MpOBEJECHUN HAMU aHAJI3 MaTepiayibHOiI 0a3u «ArpoTpeia», HasBHUX
TPAHCHOPTHUX 1 TEXHIYHUX 3aCO0IB HEJOCTATHBHO JJISl BIPOBAIKEHHS €(PEKTHUBHUX
TPAHCHOPTHUX TEXHOJNOTIH. JlJig bOro MOTpiOHO B MepIIy Yepry MPOBECTH CYTTEBE
OHOBJICHHSI aBTOMOOLILHOTO MapKy, TaKOX CTBOPUTH TMapK MpHueIiB-OyHKepiB-
HAKOIMWYyBayiB a00 3MIHHUX HaIIBOpPUYEIiB caMockuiB. OTke Hama po3podka
noTpedye TIPYHTOBHMX pPO3PAaXyHKIB PpI3HUX THINB CYYaCHUX TPAHCIOPTHHUX
TEXHOJIOTIM B YMOBaX «ATrpoTpeia» Ha MPHUKIAIl TPAHCIOPTHOTO 3a0e3NeueHHs
30MpaHHs BPOXKAKO CUICHKOTOCIIOAAPCHKUX KYJIBTYD.
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V]IK 658.7
AHAJII3 CTOXACTHYHMX IMTPOLECIB ITPY YIIPABJTHHI
3ATTACAMM B JIAHITIOTAX TOCTAYAHD

3arypcbkuii Oaer MukoJiaiioBuy, 1.¢.H., mpodecop,
Mamn3ypenko Anacracisa CepriiBHa, 3100yBayKka MaricTparypu
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu, Kuis
E-mail: zagurskiy@nubip.edu.ua

Jlns 00JIIKy CTOXAaCTMYHHMX MPOLECIB IMPH YIpaBIiHHI 3amacamMu JIaHIIora
nmocrayanb (0co0iauMBO y OJorl  peasizaliii) MPOMOHYETHCS BUKOPHUCTOBYBATH
MaTeMaTU4yHy MOJIeJb «TOYKHM 3aMOBJICHHS», 3aCHOBaHy Ha Teopli MacoBOIO
oOciyroByBaHHs [1-6]. 3rizHO HET 151 OyAb AKOT CUCTEMH MacOBOT'0 00OCITyTrOByBaHHS
MPOIIEC 3aMOBJICHHSI 3a1aciB MOKHA MPEICTABUTH y BUTIISIAI ABOX (PYHKIIIM:

1. Yucno 3asBOK, 10 HAAIMIILINA O CUCTEMHU 10 MOMEHTY t: X(?).

2. Yucno 3asBOK, 110 MIIUIH 13 CUCTEMH 110 t: Y(1).

Hageneni QpyHKIIi XapaKTepU3yIOThCA CTPUOKOM (30UIbIIEHHS HA OAUHULIIO Y
MOMEHTH TIPUXOIY Ta BIIXOTY 3a5BOK).

I'padpiuno ¢pynkmii X(t) 1 Y(t) 300paxeH1 pucyHky 1:

x(@ M y®O

7 - - -
|
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x(@)
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e . v (7))
) |

h:1I

- 7 » T T
Pucynox 1. I'padiune 300paxenns ¢pynkmiin X(t) Ta Y(t)

Ipumimka: X(t) — 4ucio 3asBOK, 10 HAAIWIUIM J0 CUCTEMHU 0 MOMEHTY t; Y(t) —uucio
3as1BOK, IO TMILIH i3 CHCTeMH 0 MOMeHTY t; []— 3asBKH, 110 3HAXOAATHCSA B CHCTEMI Y TICBHUI
MOMEHT 4Yacy

— JIiHi1, 10 300paxyroTh QYHKIII — CTYMIHYACT;

— BepxHs Mexa — X(t);

— HUOKHA Mexa — Y(t).

—pizauns Z(t)=X(t)-Y(t) mis OyIb-IKOro MOMEHTY 4Yacy t — 1€ KUIbKICTb
3asIBOK, 1110 3HAXOAAThCS B cucteMi. Skmio Z(t)=0 B cuctemi 3asBKH BiJICyTHI.

SIKII0 KUTBKICTh BUMOT, 110 HAXOSATh IO CHCTEMU Ha TAMYACOBOMY ITPOMIXKKY,
II0 HE TNEepPEeKPUBAETHCS, HE Oyne 3ajexaTH BiJ KUIBKOCTI BUMOT Ha 1HIIOMY
TUMYacCOBOMY MPOMIXKKY, TO TaKUi MOTIK XapaKTePU3YEThCS BIJACYTHICTIO HACIIIKIB
[7]. Jns ommcy HAWMPOCTINIOTO TOTOKY BUMOT 13 TIEBHMM IapaMeTpoM (A)
BUKOPHUCTOBYEThCS 3aKoH [lyaccoHa:
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ank _
Rkwey =——¢€ At (1)

ne: Rk(t) — me #iMoBIpHICTB, IO BigoOpakae MpoIleC HAIXOKEHHS (k) BUMOT Ha
JOBUTHHINA TUMYACOBIH AUISHII 13 TPUBATICTIO (1).

Toni WMOBIPHICTh BIACYTHOCTI BUMOT HAa THMYacOBOMY IPOMDKKY (7) TicCis
MOMEHTY HaJIXO/KCHHsI 0 CHUCTEMH OJIHI€l 3 BUMOT, 3TiIHO i3 3aKoHOM IlyaccoHa,
CTaHOBUTHME:

Ro(t) =e™, (2)

Onnak HaBeJieHa MMOBIPHICTh BiIIOBIIa€ HMOBIPHOCTI TOTO, 1110 BEJIUYMHA (7)
OyJie He Ounble BUNaaKoBoi Besmuuau T. Togi:

Ro(T>t) =™, 3)

BinnosigHo:

F(T) =1-e?, (4)
ne: F(T) — ¢dynkuis, mo po3noAiise BUNAAKOBY BeIHUUHY T.

Po3noain mig BUnaakoBoi BeIUYUHA T 341MCHIOBATUMETHCS 3 IIUJILHICTIO:

f(t) =AM (5)

Otxe, s HAUOPOCTIIIOrO MOTOKY MPOMDKOK 4Yacy MK JBOMa OyIb-IKUMU
CyCiIHIMM BUMOTamMu OyJie  PO3MOAUIATUCA  BIAMOBIAHO JO  IOKA30BOIO
(EKCTIOHEHTHOT'0) 3aKOHY Ta 3 BUKOpPUCTaHHs mapamerpa (4). Takoxx HalmpoCTiluii
MOTIK XapaKTePU3YETHCS OLIBIIOI WMOBIPHICTIO KOPOTKUX 1HTEPBAIIB MIXK MOJISIMH,
HDK JoBrumu. Ilpubmm3Ho 63% yacoBHX I1HTEpBAIIB MK MOJISIMH B CHCTEMI
XapaKTEPHU3YIOThCA JOBKHUHOIO, sIKa MEHIIA 33 CEPENIHIO 1 TOPiBHIOE (1/4).
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CydacHl TpeHAM PO3BUTKY 3ali3HUYHUX TEPEeBE3€Hb, 110 OO0YMOBIICHI
BBEJICHHSIM BOEHHOT'O CTaHy Yy KpaiHi, 3MiHH OOCSTIB Ta HAPSIMKIB TPAHCIIOPTYBaHHS
3€pHOBUX BaHTaXIB CBIAYATh MPO HEOOXIAHICTh MOAEPHI3ALii TEXHOJIOT1I IepEeBE3ECHb
ocTaHHIX. [le MOXJIMBO NUISIXOM BpaxyBaHHs 1HTEPECIB Ta 3aJyUCHHs /10 MPOIECY
OPUIHATTS  pIlIEHb [EPEBI3HUKIB, TpeWaepiB Ta ONEpaTOpiB  3aTI3HUYHOI
1H(PACTPYKTYpH Ta IHIIUX YYACHUKIB 36PHOBOTO JIOTICTUYHOTO JIAHIIIOTA.

Po3pobka Mmozeni popMyBaHHS BiIIpaBiIeHb 36pHOBUX BaHTaXKIB HAa IPUHIUIIAX
OIIIAJITMBOTO BUKOPUCTaHHS pecypciB (lean production, LP) nactb 3MOry AOCSITTH
HACTYIHUX LILJIEH:

- 3MEHILEHHS MOPOKHBOTO MPOOIry Ta MPUCKOPEHHSI JOCTaBKH BAHTAXIB 10
CYXOITyTHHX MDKJIEP>KaBHHUX IEPEX0/IiB a00 0 MOPTY;

- (opmyBaHHs €quHOTO 1HGOPMAIIITHOTO CEepeloBUINA /I BCIX yYaCHUKIB
3€PHOBOTO JIOTICTUYHOTO JIAHIIIOTA;

- CTBOPEHHS PIBHUX YMOB JIOCTYITY JI0 PyXOMOTO CKJIay, 00JIafHAHHS Ta MICIb
HABAHTA)KEHHS 36PHOBUX BAaHTAXKIB;

- NIATPUMKA arpapHoro CEKTOpYy y 3pOCTaHHI OOCSTIB €KCIOPTY BaHTaXIB
CLIIBCHKOTOCTIOAAPCHKOTO TTOXOKEHHS Yepe3 CyXOIyTHI MepeXo;

- TIOKpAILlEHHS €KOJIOTIYHOCTI MEpPEeBE3€Hb 3€PHOBHX BAHTAXIB 3a PAXYyHOK
BIIPOBAIPKCHHS €JIEMEHTIB «3€JICHO1» JIoTicTUKH [1, 2].

3BaXkKalouu Ha TEHJICHLIIO HIOJ0 TJIOOAJBbHOI MpUBATH3aLli 1HPPACTPYKTYpPH,
HEJIOCTATHIO KUIBKICTh Ta SIKICTh 3a13HUYHOTO PYXOMOTO CKJIaay, pakTop CE30HHOTO
MOMUTY HAa TPAHCIIOPTHI 3aCO0M Mepeaada 3€pHOBO31B B PyKH IPUBATHUX NIEPEBIZHUKIB
MOK€ CHpPOBOKYBaTH CHUTyallll0 B SKIH JA€sIKI YYaCHHKM TIEPEBI3HOIO MPOLECY
MaTUMYTh 3MOTY CYTT€BO BIUIMBAaTH Ha KIHIIEBY BapTICTh TOBApiB arpapHOro
BUPOOHMIITBA 32 PAXYHOK TPAHCIIOPTHOI CKJIa10BOi [3].

OcHOBHUH MOTIK 36pHOBUX BaHTaXiB B YKpaini 70 2022 poky OyJ10 CIpsIMOBaHO
PI3HHMH BUJAMH TPAHCIIOPTY JO0 MOPCHKUX TOPTIB Ha ekcrmopT. Po3momnin oOcsAris
nepeBe3eHb 3a HaNpPSMKaMH Ta BUAAMH TPAHCIIOPTY CYTTEBO 3MIHUBCS MICIISl BBEICHHS
BOEHHOI'O CTaHy y KpaiHi.

CrpykTypy BaHnTaxxuux nepeedenb AT Ykp3anizuuug 3a 2024 pik HaBeJ€HO Ha
puc. 1.
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CyxonyTHi
nepexoam
30,9

TpaH3uT 0,4

Bryrpiwnigo,2 §

Moptnn53,8

ImnopTt 9,6 Excnopt 84,7

®E = [mnopt = BHyTpiwHi O TpaHaut = CyxonyTHi nepexogu = [lopTu

Pe3ynpTaTom mocnipkeHb CTATUCTUYHHX JJAHUX Ta IPOTHO3HOT OI[IHKY CUTYAIlil
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PO3MOIIICHHS TTEPEeBI3HOTO pecypcey 1o Beit AT Ykp3anizauis.
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Pucynok 1. Ctpykrypa BanTaxHux nepesesenb AT Ykpzanizauis y 2024 p.,
MJIH. T.

[IpoBeneHo AOCTIIKEHHS! CTATUCTUYHUX JAHUX IIOAO0 BUIAAKOBOI BEIMYUHU
TPUBAJIOCTI 3aTPUMKHU ts,r BATOHIB HA CYXOMYTHHUX Mepexoaax 3a nepiog 2022-2025 pp.
MarematuuHe OYIKYyBaHHS 3aTPUMKH 3arajbHOI KUIBKOCTI BaroHIB Ha 3axigHUX
CYXOITyTHHUX Iepexoax ckiano 5,58 110 3 koedimientom Bapiamii 1,15. 3a kputepiem
sroau IlipcoHa %2 BCTaHOBJIEHO, HIO tsr MIAKOPSETHCS EKCHOHEHLINHOMY 3aKOHY
po3noaLTy 13 QyHKIIEO HIUTBHOCTI IMOBIPHOCTI

toar(X) = 0,1792e7 01792

JlocmiKeHHsT JaHUX IIOAO BUIAAKOBOI BEIMYUHHU TPUBAIOCTI 3aTPUMKH tsepy
BaroHiB 13 3¢pHOBMMHM BaHTaKaMH Ha CYXOIyTHHX Iepexopax 3a mnepion 2022-2025
pp. MoKasajo, o MaTeMaTUYHe O4iKyBaHHS ckJiaja 6,81 ai0 3 koediiieHToM Bapialii
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0,63. 3a kputepieM 3roau IlipcoHa y2 BCTAHOBIEHO, IO tsepu MITKOPSIETHCA
JIBOTIApPAMETPUYHOMY EKCIIOHEHIIITHOMY 3aKOHY PO3MOALTY 13 (YHKII€I0 MIUTBHOCTI
WMOBIPHOCTI.
tsepH(X) — 0,26256(0’7875_0’2625 X)
[icrorpamu emmipuyHUX JaHUX Ta rpadiku QyHKIIN MIUIBHOCTI HMOBIPHOCTI
PO3MOTY TPUBAJIOCTI 3aTPUMKH BaroHiB Ha CYXOIyTHUX MDKICPKaBHUX Mepexoax

HAaBEJICHO HA pHUC. 2.
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Pucynox 2. I'padiku QyHKIIH NIUTBHOCTI KUMOBIPHOCTI PO3MOLUTY TPUBAIOCTI
3aTPUMKHU BaroHiB Ha CyXOIyTHHUX MEPEX0/axX MepPeBE3eHb — 3arajbHi ty,r Ta 13
36pHOBUMHM BaHTAKAMU tsepy (BLAKpUTIL JaHl AT Ykp3anizaung 3a 2022-2025 pp.)

Y 10oCKOHaJNIEHHSI TEXHOJIOT1i TNEepeBE3eHb B MeEXaxX 3€pHOBUX JIOTICTUYHUX
JAHLIOTIB 3a Y4YacTIO 3ali3HUIL 3alpONOHOBAHO 3poOUTH Ha 0a3l Mojeni 3
BUKOPUCTAaHHSAM amapary po3impeHux mepex lletpi. I'iOpuaHi IUCKpETHI Mepexi
[letpi peani3yroTbCs NOMISIMHM Ta YMOBaMH, NPEICTABICHUMH a0OCTPAKTHUMU
CUMBOJIAMH 3 JBOX B3a€EMOBHUKIIIOYHUX aj(aBiTiB, IO IMEHYIOThCS BIAMOBIIHO
MHOKHHOIO TIEPEXO0/11B Ta MHOYKHUHOIO TTO3HIIIH.

YMoBU-TIO3UIIII Ta TMOMIi-Mepexoau TOB’si3aHI HASBHICTIO Oe3mocepeaHix
MPUYMHHO-HACTIIKOBUX B3a€EMO3B’SI3KIB, IO BHU3HAYAE€ iX TMPUIAATHICTH JUIS
KOPEKTHOTO MOJICJIIOBAHHS TPAHCMOPTHUX cucTeM. DPopMaibHa CTPYKTypa MOJIEII Ha
Mepexi [leTpi y KaHOHIYHOMY BUTJISIII BUBHAYAETHCS CYKYITHICTIO MHOKHH.

Q={P, T,1,0, G, My}, (1)
ne P - kiHIeBa MHOMKHHA ITO3HIIIN;

T - xiHIIeBa MHOXKHMHA TIEpexo1iB, mpuuomy PNT =,

[ - MHOXMHA BXITHUX OyT (BX1AHI QYHKITINA);

O - MHOXKMHA BUXITHUX YT (BUX1THA QYHKIIIS);

G - MHOKMHA Yacy 3aTPUMKH CIPAIlbOBYBAHHS MEPEXOTY;

M) - moyaTKkoBE MapKyBaHHS MEPEKI.

3 ypaxyBaHHSM IIbOTO TPOTIOHYETHCS BUPIMUTUA 3amady (opmamizamii Ta
MOIIYKY PpAaIllOHAIBHOT TEXHOJIOT1l TNepeBe3eHb 3EPHOBUX BaHTAXIB 3aJlI3HUYHUM
TPAHCIIOPTOM B HANPSIMKY CYyXONMyTHHX IIEPEXOJIiB 32 PaxXyHOK CTBOPCHHS MOJEII
3€pHOBOTO JIOTICTHYHOTO JIAHITIOTA.
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[lin 4yac nAOCHIPKEHHS aBTOpaMM BUSIBICHO, IO HEAOCTATHS KIJIbKICTh
eneBaTopiB (BTpadeHo Omm3bko 15 % Bim 3araibHOI iX KIJTBKOCTI), €HEPTeTHYHI
nedinuTtH, OM0Kaga MOPCHKHUX MMOPTIB Ta HEAOCTAaTHS MPOIyCKHA CIPOMOXKHICTDH
CYXOIyTHHX MDKICPXKABHUX TMEPEXOIB CIPUYUHUIN HOBI TEHIEHII B CEKTOpi
dbopMyBaHHS 3epHOBHUX JIOTICTHYHUX JIAHITIOTIB 32 y4acTio 3a1i3HUIb [4]. OCKUIbKYU B
JaHUM dYac €IUHUM 3alli3HUYHUM mepeBisHMKoM € AT Vkp3amizuuns, To ii
po3rIIAIaTUME SIK  TMOTY)KHOTO  JIOTICTHYHOTO  omeparopa TMpW  HASBHOCTI
aIbTePHATHBHHUX BapiaHTIB JOCTaBKU 36pPHOBHX BAHTa)XiB KOHTEHHEPHHUM CITIOCOOOM
3a y4acTIO 3aJl13HUIll 200 aBTOMOO1JILHUM TPAHCIIOPTOM.
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[lepeBe3eHHss macaXupiB — OJHE 3 HAWBAXKJIMBIIIMX 3aBJIaHb TPAHCIOPTHOI
chepu, OCKIIBKM BOHHM BIJITPalOTh KIIOYOBY pOJIb B EKOHOMILl YKpaiHW.
OyHKIIOHYBaHHS BCIX BHU[IB TPAHCIOPTY CHpSIMOBaHE Ha 3a0e3neyeHHsT 000pOHU
KpaiHd Ta MOTPeO pPErioHiB, TOMY OCBOEHHS MACAXXUPOIMOTOKIB HA 3ali3HUYHOMY
TPaHCIOPTI NOTpeOye BUPIICHHS 3a]1a4i BIPOBAKEHHSI KOMIUIEKCHUX TPAHCTIOPTHUX
nocayr [l]. IloBoeHHe BIAHOBIEHHS TPAHCIOPTHOI 1H(PACTPYKTYpU KpaiHu
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nependayae cyTrreBe pedOpMyBaHHS, [0 BHUMAara€ OHOBJEHHS TPaHCIOPTHO-
nepecagounux By3diB (TIIB), Bok3amiB 1 pyXxoMoro ckiany, siKi € CKJIaJOBUMHU
NAacCaKUPCHKUX TEPEBE3CHb.

EdexTtuBHa opranizaiis MNepeBe3eHb MACAKUPIB 3a0€3MEUy€EThCS HE JIMIIE
CHeIfiai3alicro 3a THImaMy CIoJIy4eHb (MikHapoaHe, Intercity, 6i3Hec-K1ac, EKOHOM-
KJlac Ta iHm), aje i pauioHanbHOI0 poOotoro TIIB, myHkTiB Ta 3aco0iB peamizarii
NPOI3HUX JIOKYMEHTIB, MOKJIHMBICTIO KOM(POPTHUX MNEPECaZok MK MapUIpyTamH,
00CIyroBaHMMHU JIEKUIbKOMA MEPEBI3HUKAMHU, 30KpeMa aBTOTpaHCTIOPTOM. {7151 iboro
HEOOX1ITHUM € BUKOPHUCTAHHS 1HHOBAIIMHUX TEXHOJIOT1M Y3Tro/KeHHs rpadikiB pyxy
TPaHCIOPTHHUX 3aco01B, MPOJAXy KBUTKIB, HaJIaHHS JOJJATKOBUX CEPBICHUX MOCIYT
nacaxupam, CTBOPEHHS €IMHOTO 1H(QOPMAIIITHOTO TPOCTOPY Ta 1HIITUX aCHEKTIB.

VYV ckIagHMX TPaAHCIOPTHUX MeEpekax, 3a YMOBH HEY3rO/DKEHOI poOOoTH
NEpPEBI3HUKIB, IEPECAIKa 3 OTHOTO By TPAHCIIOPTY Ha 1HIINI CTBOPIOE AJIS TACAKUPIB
3HAYHI HE3PYYHOCTi: HEOOXITHICTH OQOPMIIEHHS KUIBKOX IPOi3HUX JTOKYMEHTIB,
npoOsieMu 3 OPOPMIICHHSIM Ta MEPEMIIICHHSIM 0araky Mi>K TPaHCIIOPTHHUMH 3aco0aMH,
30UIBIIEHHS 3arajbHOr0 Yacy MOJOpPOXKi. AHami3 MOKa3zye, IO MOMUT Ha ACSKUX
MapiipyTax Moxe OyTH 3aJJ0OBOJICHHUI JIMIIIE 3a JOMOMOIOK KOMOIHAIlli PI3HUX BUIIB
TPAHCIIOPTY, TOMY MACAKUP Ma€ PO3PaXxOBYBATH Ha SIKICHY CHUCTEMY OOCIyrOBYBaHHS
Horo moTped 3 BUKOPHUCTAHHSAM JIOTICTUYHMX TexHoJorid "door-to-door" Ta "just-in-
time". B npoMy BUMAJIKy, 3MEHIIEHHS TPUBAIOCTI NEepeOyBaHHS Macakvpa IIiJ] 4ac
HOI3KM Ta TEpPecajoK JOCSATAEThCS 3aCTOCYBAHHSAM JIOTICTUYHUX — TEXHOJIOT1H
MYJbTUMOJAIBHUX — 3QJI3HUYHUX  [AaCaKUPCbKUX  IE€PEBE3eHb 13  3aly4EHHIM
aBTOTPAHCIIOPTY. BUKOpHUCTaHHS  JIOTICTUYHUX HPUHIMIIB B  MACAKUPCHKUX
NePEBE3CHHSX, IPOTHO3YBaHHs, YIIPABJIIHHS Ta KOHTPOJIb MAacaKUPO- Ta MOi3/10MOTOKIB,
CTBOPEHHS 1HTEJIEKTYaIbHOTO 1H(GOPMAITIITHOTO CEpEeIOBUIIA B TPAHCIIOPTHUX CUCTEMaX
[3, 4] — ue oauH 3 OCHOBHMX HAIMPSMKIB JOCTIKCHb BITYM3HSIHHX Ta 3aKOPIOHHHX
BYeHUX. CTBOPEHHSI MAaTEMATUYHUX MOJENIEH onTumizalii ado cMHXpoHi3alli rpadikis
PYXy TPAHCIOPTHHUX 3aC001B B MEPEXI OMUCYETHCS B pOOOTAX 3a JI0MOMOTOIO JIIHIMHOTO
[IJIOYMCENILHOTO TporpaMyBaHHs [5] a00 3 BUKOPHUCTAHHSM TEOpPii PO3KIAIIB 3
3aCTOCYBaHHAM "OJHOMNPWIAJOBUX" METOMAIB 3 3BOPOTHUMHU KPUTEPIIMU MAKCHMI3ALlli
[6]. B Oyab-sikoMy BUMAAKy, PO3BUTOK TEXHOJIOTIN MacaKUPCHKUX MYJIBTUMOIATBEHUX
NIEPEBE3EHb CTaHE OCHOBOKO 3a0€3MEUEHHS] CUHEPIeTUYHOIo €(heKTy B3a€MOJII PI3HUX
BUJIIB TPAHCIIOPTY B MailOyTHbOMY.

MynsTUMOAATBEHI TACAKUPCHKI TEPEBE3CHHS, 3TIHO 3 BuMoramu cT. 913 LIKVY [2],
BU3HAUAIOTHCS HACTYITHUM YMHOM: "TIEpEBE3E€HHS BaHTaXYy, MacakupiB, Oaraxy, MOLITH
MOXe 3[IMCHIOBATUCS KUIbKOMa BHIAMU TPAHCIOPTY 32 €IUHUM TPAaHCIIOPTHUM
JOKYMEHTOM (TIpsiMe 3MilllaHe CIOJMy4YeHHs). BigHOCHMHM opraHizaiiiii, miImpueMCTB
TPaHCIOPTY, LIO 3AINCHIOIOTh TEPEBE3CHHS Yy MPSIMOMY 3MILIAHOMY CIIOJYYEHHI,
BU3HAYAIOTHCA 32 JJOMOBIICHICTIO MibK HUMH'"'. ToMy JI0TOBIp Ha TIepeBe3eHHS MacaXUPIiB
B NPSIMOMY 3MIIIAHOMY CHOJYY€HH1 (IOrOBIp MYJbTUMOJAIBLHOTO MACaXKUPCHKOTO
NEPEBE3CHHS) TOBUHEH OyTH OKPEMHUM CaMOCTIMHHUM JIOTOBOPOM TEPEBE3CHHSI.
CknasHICTh cHUTyallii OOyMOBJI€HA PI3HUM TEXHOJOITYHUM PIBHEM KOXHOTO BHIY
TPAHCIIOPTY, BHACIIJOK 4YOro BHUHHUKAE€ OO'€KTHBHA HEMOKJIMBICTh 3a/I0BOJIbHUTU
NoTpeOH TMacakupa JWIIe OJHUM BHIOM TpaHCTOpTy. IIpomoHyeTbes po3rismaTu
MYJbTUMOAANIFHE TIEPEBE3CHHS B MACAKUPCHKOMY CIOJYYEHHI SIK IE€PEBE3CHHS
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MAcCaKUPIiB HA KOHKPETHOMY HaNpsSMKY TPAHCIIOPTHUMHM 3aCO0aMH OJJHOTO a00 KUIBKOX
MEpPEBI3HUKIB HAa OCHOBI JIOTiCTHUHUX TpuHIMIIB. lle mepeBe3eHHs 0a3yeThcsi Ha
y3TOJKEHOMY 1HTETpOBaHOMY TIpadiky pyXy 3allydeHHUX TPAHCHOPTHUX 3acO0iB, MPH
IIbOMY HAWIOMIMPEHIIIAM BapiaHTOM B YKpaiHi € TepeBe3CHHs 3aJlI3HUYHUM
TpaHCIOpTOM Ta aBToOycamu. Jlo iHTerpoBaHOro rpadika HEOOXITHO BKIIOUUTH
TEXHOJIOTTYHHI Yyac Ha 0OpOOKY IM013/11B, BarOHiB Ta aBTOOYCIB, Ha MEPECaIKy MacaxHpis,
a TaKOXX PE3ePBHUI TEXHOJIOTIYHUI Yac HA BHUIAAOK 300iB B PO3KIaIl 3 YpaxyBaHHIM
Jacy O4iKyBaHHS TPAHCIIOPTHHUX 3aCO01B B IYHKTI MEPECaIKH.

BropoBamkennss y3romkeHux rpadikiB pyxXy TPaHCIOPTHUX 3aco0iB, IO
BXOJISITh JI0 MYJBTUMOJAIBHOTO MACaXXUPCHKOIO MaplIpyTy, BUMarae BpaxXyBaHHS
0COOJIMBOCTEH MIepeca Ky MacaKUpIB Ta epeadavae oKkpeMi TEXHOJIOTTYHI 3aX0 U IS
CKOPOYEHHSI MPOCTOIO Ta MOKpalieHHs: kompopTy nepecaaku. Ha puc. 1 npeacrasieHo
CTPYKTYpPHO-JIOTIYHY CXEMy IMEepecagkd MYJbTUMOJAIbHOIO MAaCaKUPOIOTOKY 13
3QJII3HUYHOTO TPAHCIOPTY Ha aBTOOycHM. MOXIMBO 3alpoBaPKEHHS CEpPBICHOI
MOCITYTH 3 IOCTaBKW 0araky Mik BOK3aJaMH 3a TEXHOJIOTIEI0, 1[0 BUKOPUCTOBYETHCS
B aBlariepeBE3CHHSX.

[lomanpmmiM pPO3BUTOK 3alPOIIOHOBAHOI TEXHOJIOTII MOXIJIHMBO MependadynTu
BUKOPUCTAHHA MICBKOTO TPAHCIOPTY — METPO, MICBKOTO aBTOOyCy, TpoJieiodycy,
TpamBaro, TaKCl TOIIO 13 «IJIABAIOUUM» 1HTEPBAJIOM PyXY 3 Npe IBICHHSAM €IHMHOTO
3aJII3HUYHOTO MYJIbTUMOJAIBHOIO KBUTKA. 3 ypaxXyBaHHAM pekomeHnaaliil [4] rpadiky
PYXy KOXKHOTO 3a/1sIHOIO TPAHCIIOPTHOTO 3acO0y IMOBUHEH 33/10BOJIBHATH BUMOTaM
onHo4acHoro nmpuoyTTs g0 TIIB 3anisHuX TpaHCIOPTHUX 3ac001B (1M0i31y, aBTOOYCY),
ab0 TIPOMIKHOTO 3ac00y TpaHcdepy 10 MiICIls Mepecagku MPH 3HAYHOI BIJICTAHI M1k
3YMUHKaMHU B3a€EMOJIIOYUX BHUIIB TpaHCTOPTy. DOpMyBaHHS y3rOJKEHOTO rpadiky
NOTPIOHO 3MIMCHIOBATH 3 ypaxyBaHHAM TIOTOJAMHHOI J100OBOi HEPIBHOMIPHOCTI
MACaXXUPOIOTOKIB.

AT
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2 [TTosixosa _33_| .
all 04iKyBAHHS
cyx06a 3al3H.
ABTOBOK3ATY

BOK3aIy (Web- (rotem)
TopTan)
T — X | [
Baron A : L §
TIIB 4 ABToOYC
L HTKOBA Kaca

[Inardopma
My—————————>  aBTOBOK3ATY
(iHTEpHET-T0IATOK) Ay

“
Mar

5
_Zl?)‘BiI[KOBa cyxba

A aBTOBOK3ATYy [\
(iHTEpHET--0ATOK)

Puc. 1. CtpykTypHO-J0TiYHa CXeMa PO3MOALTY MYJIBTUMOATHLHOTO
MAaCAKUPOIOTOKY «3aTI3HUIIS- aBTOOYC

[lepexin [0 y3rOMKEHOTO pO3KIANYy PYXy 3ali3HUYHOIO Ta aBTOOYCIB

3a0e3neunTh 30a1aHCOBAaHICTh BUKOPUCTAHHSA MICIIb Y BCIX TPAHCIOPTHUX 3aco0ax
Opyu  MyJbTUMOJAQJBHOMY  IE€PEBE3€HHI  BIANOBIIHO 10  HEPCHEKTUBHOIO
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nacaxupornoToky. Lle 103BoSuTh palioHaIbHO BUKOPUCTATH MICTKICTh HIBUKICHHX

MOi3/1B, €JIEKTPOMOi3/IiB 1 aBTOOYCIB Ta CKOPOTHUTH Yac OYIKYBaHHS MacaXXUpaMu y

TIIB no 30% 3a paxyHOK BIIPOBaI>KEHHS KOM(POPTHOI IepecaaKu, HAsBHOCTI €JMHOTO

KBUTKA Ta EJIEKTPOHHUX 3ac00iB aBTOMATH30BAHOIO MPOJaXy KBHUTKIB (30Kpema,

IUTaTDKHE-TOBIIKOBUX TepMiHaNIB camooOciayroByBaHHs). lle oOymoBmioe mosBY

OIepaTopiB Ta IHTETPATOPIB MYJIbTUMOAATBHUX MACAKUPCHKUX MEPEBE3CHb.
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ABTOTPAHCIIOPTHUX 3ACOKBIB YEPE3 MUTHUI KOPJIOH YKPAITHU
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Ha crorognimmHiii 1eHb BUKOPUCTAHHS METOMIB MPOTHO3YBaHHS IJisi chepu
TPAHCIIOPTHUX TEPEBE3CHh € HEOOXITHUM Il TOOYJO0BM CTpaTEriyHUX IIJIaHIB
BIJIHOBJICHHS/3POCTaHHS ~ CKOHOMIKM  Jep)KaBM  IijJi 4yac  OOMOBUX  JIiM,
noOyJJOBH/PO3BUTKY JIOTICTUYUHOTO Oi3Hecy abo OyIb-IKOro 1HIIOTO Oi3Hec-
CEpEIOBUIIIA, 1110 TIOB’sI3aHE 3 JIOTICTUYHUMU MTPOIIECAMH.

3 MEeTOI0 MOCHIKEHHS TEHACHIIN y cdepl TpaHCIOPTHUX TepeBe3eHb O0YIIo
BUKOHAHO MPOTHO3YBaHHS 00'€MIB MPOMYILIEHUX 4Yepe3 MUTHUI KOPIOH YKpaiHu
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aBTOTPAHCIIOPTHUX 3aco0iB (3HAYEHHS pa3oM Ha B'i3 Ta Ha BWI3) HA OCHOBI
cratuctTuuHux manux 3a 2018, 2019, 2020, 2021, 2022, 2023 Ta 2024 poku 3
BUKOPHUCTAHHSAM 5-TH TPEH[IB (€KCIOHEHIIaJIbHOTO, JIHIHHOIO, JIOrapu@MI4HOrO,
MOJIIHOMIAJIbHOTO Ta cTemeHeBoro) Ha 2025 Ta 2026 poKH, BUKOPUCTYIOUU
MaTeMaTUYHUM anapar Ta BU3HAYEHO 3HAUYECHHsI POTHO3Y 3a I1"ITbMa TPEHAaMHU.

CratuctuuHi AaHHI HaBeneHo B Tabnumi 1 (mxepeno — JlepxkaBHa MwutHa
Cnyx0a Ykpainu (CTaTUCTHKA Ta PEECTPH).

Tabmwms 1 — KibKicTh aBTOTPaHCTIOPTHUX 3aC001B, 10 TIPOMYIIEHI Yepe3 MUTHHMA

KOpJIOH YKpainu (pa3om Ha B'i371 Ta Ha Bui3N) 3a 20182024 poku (Tuc. 011.)
. [IponyiieHo yepe3 MUTHUN KOPAOH YKpaiHH
Ne Pix .
aBTOTPAHCIIOPTHHX 3aCO0IB (THC. O]1.)

1 2018 17985,8

2 2019 152414

3 2020 6659,4

4 2021 7925,0

5 2022 7879,1

6 2023 82324

7 2024 7670,2

Ha ocHOBI TpoBeAeHOr0 MaTEMaTHYHOTO MPOTHO3YBAHHS 3a JOTIOMOTOIO
TabnuuHoro mporecopa Excel 3 BUKopucTaHHAM 5-X TPEHIIB (€KCIIOHEHIIATBHOTO,
JIHIAHOTO, JIOrapu(PMIYHOr0, MOJIHOMIAIBHOIO Ta CTENEHEBOro), OyJO0 OTPUMAHO
IPOrHO30BaHl 3HAYEHHs MEPEMIIIEHHS aBTOTPAHCHOPTHHUX 3aco0IB 4Yepe3 MUTHUMN
KOpAOH Ykpainu Ha 2025-2026 poxw.

[IpomyrieHo yepe3 MUTHHI KOPIOH YKpaiHU aBTOTPAHCIIOPTHUX 3aCO01B
THUC. O
28000 —---------- ammmemeeeees romssmmoees ( -------- I[) -------- rommmmeee- R Tommomoone- '
26000 +---------- dremnenee boonoeenee — fomemoeees ooenoeos e fremmeaneaes i
24000 -----ooe drmmeenneas booeeenneeas oeennnea fommeenneees boooeeenees drmeenneas fommennees i
22000 +-------oo- dommennee boomenoee oo fommmeenees booneeenos oo oo i
20000 — ----------- ----------- s e
18000 *17985,8 ----------- ----------- -----------
16000 - 2 e dennneaee - - - S e 15656.53--|
.k 152414 | | | | o
14000 —-------- Sl pooTeeeees AR TRER T AT fommmoe
12000 +---------- R oo dommoeeeee booooeee 115444247 eeeeev
10000 +--------- deem Segreenennes oenenenaes frornennas oo e !
8000 ---eeeeees R e T e 1 [
6000 : 0659,4 A ; ; ; |
2018 2019 2020 2021 2022 2023 2024 ., 2025 2026
MponyLeHo Yepes MUTHUI KOPAOH YKPaiHK
y = 630,532 - 6606,6x + 24043 aBTOTPAHCMNOPTHMX 3acobis (TuC. oa.)
R2=0,8521 ] ] .
ffffffff MoniHomianbHa (MponyuweHo Yyepes MUTHUIA
KOpAoH YKpaiHM aBTOTPAHCNOPTHUX 3acobiB
(Tnc. oa.))

Pucynox 1 — [Iporao3yBHHS 00CSTIB MPOMYIIEHUX Yepe3 MUTHUI KOPJIOH YKpaiHu
aBTOTPAHCIOPTHHX 3aCO01B 3a JOMOMOTOI0 TOJIHOMIAIBHOTO TPEHAY
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Crniji TakoX 3a3HAYUTH, IO JIMIIE MOJIHOMIAIBHUN TPEH]] Ma€ TEHACHIIIO 10
3pOCTaHHS, aJie TP [IbOMY BiH Ma€ HalO1IbII BUCOKY TOYHICTh alipOKCHMAIIii, a came
—R2=0.8521 (puc.1).

Ha ocHOBI X maHuX MOKHA 3pOOWTH TO3UTHBHHUNA BHCHOBOK Yy TOMY, IO
PO3BUTOK E€KOHOMIKM YKpaiHu B c(epi aBTOTPAHCIOPTHUX IEPEBE3CHb OyJe MarTu
NO3UTHBHY TEHJACHIIIO JO 3pOCTaHHS y po3pi3i 30UIBLICHHS  KUTBKOCTI
aBTOTPAHCIIOPTHUX 3aC001B, K1 Oy TyTh MPOXOIUTH MUTHUM KOPJIOH KpaiHH (SIK Ha B 1311
Tak 1 Ha BUI31). Asle 0e3yMOBHO JIaHy TEHACHIIIIO MU MOXXEMO TIPOTHO3YBAaTH BUKIFOYHO
3a CIIPUSTIWBUX 30BHINIHIX YHHHUKIB — TAKUX SIK MOJKJIMBE MPUITUHEHHS BICHKOBUX
JI{, IPUTOK 1HBECTYBaHHS KOIITIB HA BITHOBJICHHS €KOHOMIKHM KpaiHHU TOIIO.
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B cywyacHuX [OCHIDKEHHSX KIIOUOBUMHM TEpMIHAMH, SIKI BapilOIOThCH,
BUCTYIMAIOTh «TPAHCIIOPTHA MOBEIIHKA» 1 «MOOUIBHICTB». Y MeXax Haiioi poOoTH
OyJI0 BUSIBJICHO pO301>KHOCT1 KOHIIENITYaIbHOTO Ta METOI0JIOTYHOTO TUIAHY MIXK ITUMU
TepMiHaMu. BUainseMo 1Ba OCHOBHUX MIAXOJHU 0 iX PO3YMIHHS: YNPaBIIHCHKUH Ta
TEOPETUKO-TIPAKTUYHUHN. YTIPaBIIHCHKUIN aCTIEKT 3BOJIUTHCS 10 MOOUIBHOCTI, TOA1 SIK
TEOPETUKO-TIPAKTUYHUN PO3KPUBAETHCS Yepe3 TMOHATTA pPyXJHUBOCTI. [loHSATTS
«TPAHCIIOPTHOI MOBEAIHKWY IHTETPYE AaHl, OTPUMAaHI IMUISIXOM KUIBKICHUX Ta SIKICHUX
JOCITIJIKEHb, PO3IMIIANA0YM 11 SIK TOCTIAOBHICTh B3a€EMOMIN MDK MacaKUpaMu Ta
TPAHCTIOPTHOIO CUCTEMOIO.
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CnoxuBya LIHHICTh TPAHCHOPTHUX TOCIYTr € KIIYOBUM YMHHUKOM, IO
BH3HAYa€ BUKOPUCTAHHS TPAHCHIOPTY Ta (OPMyBaHHS «TPAHCIOPTHOT MOBEMIHKW». L5
IIHHICTh [JISl TAcaKWpa BU3HAYAETHCS CITIBBITHOIICHHSIM WOTO OYIKyBaHb Ta
«BUTpAT». BianmoBigHO, BHHHWKAE THTAHHS B3a€EMO3B'SI3KYy IIHM Ta SKOCTI
TPAHCTIOPTHUX MOCIYT.

Mo06inbHICTh TIepelyBae y MpsSMOMY 3B'S3Ky 3 10OpoOyTOM HacElIeHHS, pPiBHEM
KyJbTYPH, PO3BUTKOM BHUPOOHHUYMX CHUII, 1, HACAMIIEPE/, 3 PO3BUTKOM TPAHCIOPTHOT
iHppacTpykTypH [1].

TpancriopTHi noTpeOM BHU3HAYAIOTHCS PIBHEM TPAHCIOPTHOI MOOIIBHOCTI
HaceJieHHs. MOOUIbHICTh MOKE BU3HAYATHUCS CITIBBIIHOIIEHHSIM KUJIBKOCTI ITACaKUPIB
TPAHCIIOPTY JO KIUJBKOCTI MEIIKAHIIB TI€BHOI TEpPUTOpii, 1HIUBIAYaJIbHOIO
MOOUTBHICTIO OKPEMHX TPYIl MacaXKUPChKOTO HACeNeHHs (CTYIEHTH, MpaIliBHUKH,
MEHCIOHEPH Ta 1H.) Ta METOIO MOI3/IKH.

[Toxa3HuKH MOOLITBHOCT] BKa3ylOTh Ha T€, IK YaCTO MEBHUN CETMEHT MMACAKUPIB
KOPUCTY€eTbes nociyroro [2, 3]. CtaHgapTH SKOCTI Ha MAacaKUPChKUX MEPEBE3CHHIX
PEryJIIOI0ThCS 3aKOHOAaBUMMHU HopMmaMmu [3]. OmHak cama SIKICTb HE BKJIaJCHO B
KOHTEKCT1 OLIHKH KOPUCTYBaYaMHU LIUX MOCIYT.

TpaHcnopTHI KOMIaHIi NePEeBaXKHO OPIEHTYIOTHCSA HA CTaHJIAPTH SKOCTI, HIXK Ha
noTpedu nmacaxupis. [[J1s1 KOKHOI 3 TUX cep OLIHIOBAHHS CUCTEMa BHU3HAu4a€e HaOIp
KpUTEPIiB OLIIHIOBAHHS HA OJHOMY 3 TPhOX PIBHIB [4]: KOMOIHOBaH1 XapaKT€PUCTUKU
SKOCTI; €JIEMEHTAPH1 XapaKTEPUCTUKHU SKOCTI; «CUTHAJIbHI» XapaKTEPUCTUKH SIKOCTI.

OTxe, BHYTpIIIHS PEATbHICTh SKOCTI HaJaHHS MaCaXUPChKOI IMOCIYrd Ha
IrpOMaJICKOMY TpPAHCIOPTI € MPOAYKTOM BITHOCHO CYO'€KTUBHMM Yy psial ix
XapakTEepUCTHK. ToMy HaMH 3allpOIMIOHOBAHO BJACHE OOTPYHTYBAHHS SIKICHUX
MOKa3HHUKIB TPAHCTIOPTHOI MOCIYT'H HAa TPOMA/ICbKOMY TaCaKHUPCbKOMY TPAHCTIOPTI Ha
OCHOBI1 TIPOBEJICHUX YUCEIbHUX JOCHIJKEHb PI3HUX COIIAIbHUX TPy HACENEHHS Y
BENUKHX MicTax Ykpainu. st yHi(dikanii noKa3HUKIB AKOCTI HaMu nipoBeaeHnii ABC
aHaJli3 Mo OCHOBHHUM TpyIlaM HaceleHHS - CTYJCHTH, HACENEHHS, K€ BUKOPUCTOBYE
IpPOMAJICBKUI TPAHCHOPT 3a JIJIOBOIO CHPSIMOBAHICTIO, IEHCIOHEPH Ta 1H. (Tadm. 1).

Tabmuis 1. Pesynsratu nposenenoro ABC aHamnizy SKICHUX MOKa3HUKIB

IEPCBE3CHb
Kpurepiii sKOCTI TpaHCIIOPTHOT MOCITYTH Jlos1s1 pecrioH1eHTIB 3a Kareropis
SKICTTTIO, %| Tpymamu, % ABC
Iina nocayru 17 A
[IBUAKICTh TIEpEeMIIICHHS 15 A
[aTepBanu pyxy 13 57 A
HasiBHICTD BIJIBHOTO IIPOCTOPY B CaJIOHI 13 A
[TimoxigHa JOCTYMIHICTb 10 A
3py4HICTh pPO3KIIany 9 B
HaniitHicTh TpaHcmopTHOTrO 3aco0y (Oe3mneka) 8 29 B
[HpopMaTHBHICTD (PO3KIAJ, CXeMa MapIIPyTy) 6 B
Po3MilieHHsl 3yNHUHOK B HEHTPax TSHKIHHS MAcaXUpiB 5 C
Kom¢opt (MiKpOKITIMAaT, OCBITJIIEHHS, SKICTh CAJIOHY TOILO) 2 14 C
PoGoTa Boist i KOHIYKTOpPa (BIWIMBICTh, OXalHICTh TOILO) 2 C
Bceworo 100 100
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Sk 6aunmo, MOKa3HUKU B KaTeropii «A» HaOpaau Maiike B 2 pa3u Oubiie 0asiB
HiK «B» 1 ananoriyHo BigHomeHHS rpyn «B» 1 «Cy». «HaniiiHicTh TpaHCIOPTHOTO
3aco0y (Oe3meka)» oriHeHuH 1 € y Tpyti «B» (8 %). binmbImicTs macaxupiB BBaKAIOTh,
IO IIei MOKa3HUK Ma€ OyTH KOHTPOJIbOBAHUIN OpraHi3aTOpaMH IMEepPEBE3EHb.

Takox HpoBeJEHi OMUTYBAHHS MACAKUPIB MIOAO LIHM HA IEPEBE3CHHS. IXHS
IyMKa pO3AUIMIACh MO COIANIbHUM TpyHaM HAaceJeHHs, aje 3arajbHa TEHACHIILS
Maike OJHOCTaiHa. 3pO3yMilio, IO HASBHUM Ha JaHUW dYac TPOMAJCHKUAM
TPaHCIIOPTOM TMOCTIHO KOPUCTYIOTHCS TPOMAJISTHU Y SIKUX 1€ TPAHCIOPT SBIISAETHCS
€IMHUM BHUJIOM TPAHCIOPTY 1 BOHU MAIOTh CEPEIHIN 1 HIXKUE CEPEIHbOIO JOCTATOK.
JleBoBa YacTKa PECHOHCHTIB TOTOBI IMJIATUTH OLIbIIE 3a KBUTOK, OCOOJMBO, SIKIIO
OyIyTh 3aJJ0BOJILHATUCH MMOKA3HUKH SIKOCT1 TPYTH «A».
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YK 629.083:629.341
OCOBJIMBOCTI YTBOPEHHS MACAKUPOIIOTOKIB HA
I'POMAJACBKOMY ABTOTPAHCIIOPTI

bongapes Cepriii IBaHoBuUY, K.T.H., JIOLICHT,
Coxupko Anna CepriiBHa, 3100yBayka MaricTparypu
Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmyeanus Yxpainu
e-mail: bondarev(@nubip.edu.ua

AHai3 YnuceNbHUX JTOCIIKEHb HAYKOBIIIB 1 HAIIMX BIACHUX JOCI1IKEHb 100
BIUIMBOBMX YMHHHUKIB Ha TIONUT HACEJCHHA B TMEPEBE3CHHSIX TI'POMAJCHKUM
TPAaHCIIOPTOM Yy TPHUMICBKOMY CIOJY4Y€HHI TOKa3aB, M0 TOJIOBHUMH (pakTopamu
ABJISIIOTHCS K XapaKTep CUCTEMU PO3CEJICHHS KUTENIB B HACENEHUX MYHKTaX, TaK 1
PIBEHb PO3BUTKY 1CHYIOUOI TPAHCIIOPTHOI IHPPACTPYKTYPH.

TakuM YMHOM, ICHYIOUI TIIXOAU II0JI0 BU3HAYEHHS TPAHCIOPTHHUX MOTPEO Y
MPUMICHKOMY CIIOJIy4E€HHI HE TOBHOIO MIPOI BPAaXOBYIOTh XaOTUYHY TNPUPOIY
MOMUTY, BIUIMB HACEJNEHUX MYHKTIB Ta iX MapaMmeTpiB Ha KIJIbKICTh MEPECyBaHb, a
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TAaK0)X NEBHUM YMHOM OOMEXYIOTh 30HY BIIMBY MICT CBOIMH MeXaMH All II0J0
NPUMICHKUX MapIIPYTiB.

Tomy 11 po3paxyHKy MaTpuUllb KOPECIOHEHIIIN Maca)kXUPChKOTO TPAHCIIOPTY
y IPUMICHKOMY CIIOJIy4€HHI, Ha Hally AYMKY, JOLULUIFHO 3aCTOCOBYBATH 1HTEPBAIbHY
KOHIIEMIII0 BUBHAYCHHS MMOTPEO Y MEePEeCyBaHHAX TPOMAISH.

Bimomo, 1o Ha I1HTEHCHUBHICTb pyXy TPOMAJICHKOTO MAaCcaXXUPCHKOTO,
BaHTA)XHOTO Ta 1HAMBIAYaTbHOTO TPAHCTIOPTY Ha aBTOMOOUIBHUX OPOTaX 3araibHOro
KOPHUCTYBaHHSl 3HAYHO BIUIMBAIOTH TaKl XapaKTEPUCTHKU HACEJIEHUX IIYHKTIB, SK
YHCEJbHICTh HACEJIEHHS Ta BIJICTaHb J0 MICT, IPOTE XapaKTep I[bOTO B3a€MO3B'SA3KY €
JOCUTh BWIIAJKOBUM Ta MOXXE OyTH OINUCAaHUN JHIIE IMICas JIOrapu(pMIYHOTO
NEPETBOPEHHS 3HaYEHb IHTEHCUBHOCTI pyXy TPAaHCIIOPTHUX ITOTOKIB PI3HUX KaTeropii
TPAHCIIOPTHUX 3aCO0IB.

3a y3araJlbHEHUMHU pe3yjbTaTaMHU HAIIMX JOCIIIKEHb PErpeciiHOro aHalizy
OyJI0 OTpUMaHO MOJIEJl IHTEHCUBHOCTI PyXy BIJIMOBIJIHUX KAaTE€ropid TPAHCIOPTHUX
3aco01B, MJIs SIKUX KOEQILIEHT KOPEJAIii KOJIMBAEThC B Mexax 86,5-92.3 %. lle
JI03BOJIsSIE BUKOPUCTOBYBATH iX /ISl IPOTHO3YBAHHSI IHTEHCUBHOCTI PYXY i BA3HAUCHHS
INUTOMOTO 3MICTYy PI3HHX KaTeropii TpPaHCIOPTHUX 3ac00IB y MPUMICBKOMY
CIIOJTyY€HHI.

[Toxa3HuKH OTpUMaHOI MOJENI IHTEHCUBHOCTI pyXy IPOMaJICBKOTO TPAHCIIOPTY
CBIIYaTh MPO MOKJIMBICTh ii BUKOPUCTAHHA JUIsl pO3PaXyHKY MOTEHIINHOI KIJIbKOCTI
MEIKAHIIIB, SIK1 3A1HCHIOIOTH TIEPECYBaHHS B HAIIPSIMKY MICTa.

Cnuparourch Ha TIMOTE3y, IO 3aKOHOMIPHOCTI PO3MOJAUTY JUCTAHIIN MIX
00'eKTaMU TSDKIHHS HaBKOJIO MICTa € IPOJOBKEHHSAM CXOXKHUX 3aKOHOMIPHOCTEH
BCEPEIMHI MICTa, MaTEMaTHYHI MOJEN 3aCBITYWIM, IO BiJCTaHI MIX 00'€KTamu
TSOKIHHS B TIPUMICBHKIA 30HI MYCSATh BIANOBIAATH HOPMOBAHOMY IPOJIOBKEHHIO
po3nonury Pernes.

3aKOHOMIPHOCTI Yy BIJCTaH1 MOJOPOKI MACaKUPIB A0 MICTa 3 MPUMICHKOT 30HU
BIJIOBIJIAIOTh €KCIMIOHEHUIMHOMY pO3MOAUTY 3 MapaMeTpoM 3CyBY, IO pPIBHHUU
MIHIMQJIbHIM BIJCTaHI MepecyBaHHA MICTOM, SIKa € YAaCTUHOIO BIJICTaHI MOAOPOXKI
nacaxupa B NPUMICHKOMY CIIOJTYYEHHI.

UYucenbHl  €KCINEPUMEHTANbHI  JOCHIIPKEHHS  IIOA0  pO3TallyBaHHS
1H(PaACTPYKTYpHU I'POMAJICHKOIO TPAHCIIOPTY B MICTax 1 MEpeaAMICTAX (AOCTIIKEHHS B
KHiBCBHKI1i1 00J1aCT1) MIATBEPANIINA HASIBHICTD CIUIBHUX 3aKOHOMIPHOCTEN Y PO3MILLEHHI1
3YIIMHOK Ha TEPUTOPIi MicTa Ta MOOIU3Y HHOTO.

BusiBunoch, 1Mo 1i 3aKOHOMIPHOCTI BUSIBIISIOTHCS JIUIIE y HOPMAJIbHOMY
pO3MOAUIT  TOPU3OHTAIBHUX KOOPAMHAT 3YMUHOK TIPOMAJCHKOIO TPAHCHOPTY
3arajbHOTO KOPUCTYBAaHHS HABKOJIO IEHTPIB AOCTIAHIX MicT. Ha OCHOBI BUKJIaJI€HOTO
MaTepianay B HalllUX JOCHTIKEHHSX TAaKOX MIATBEPAWINCS TEOPETHYUHI MPUITYIICHHS
mpo po3mnoain Penes BiacTaHe# Mk IIEHTPOM MicTa i 3yNTMHKAMHU B MICTi, @ TAKOX 32
oro mexamu. BukiajneHe NIATBEP/KYE EKCIOHEHIIMHUM PO3MOAUT BIJICTaHEH
MPUMICBKHUX MEPEMILIEHb HACEICHHS.

Takok BCTaHOBJIEHO, 1110 HAWMEHIIA PI3HULISI MK TEOPETUYHUM 1 EeMIIPUYHUM
pO3MOJIIaMHA  JATBLHOCTI TIOI3/I0K TMACAKUPIB CIHOCTEPIraeThCsl MPU  JOCHTIKEHHI
HACEeJICHUX IMyHKTIB MepeBakHO Ha BifcTaHi He Oubie 90-100 kM Big MEX MICT.
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TpaHcOPTHO-CKIIAJICHK] Omepariii € BaKJIMBUM €JIEMEHTOM Yy JIOTICTUYHUX
JAHLIOrax MOCTa4aHHs, aJ’Ke caMe Ha TPaHCHOPTHO-ckiaachkux koMiuiekcax (TCK)
MOYMHAETHCS Ta 3aBEPIIYETHCS OCHOBHUM €Tarl Oyb-SIKOTO MEpPEeBE3CHHS BaHTAXIB.
Cyuacnuit TCK sBiisie c00010 IHTErpOoBaHy CHUCTEMY, 110 BKIIIOYA€E 1HPPACTPYKTYpHI
€JIEMEHTHU, HABAHTAXKYBAJIbHO-PO3BaHTAXKYBaJIbHI MEXaH13MH, CKJIaJIChKe 00J1aTHAHHSI,
TEXHOJIOT14HI MpoliecH Ta IHPOopMalIiHO-KOMYHIKalliiH1 riatgopmu.

Yei mi enemMeHTH y B3aeEMOAIT MDK CO0OK0 Ta 30BHINIHIMHM BIIUBAMH
3a0€31euyl0Th BHKOHAHHS JIOTICTUYHUX, CKJIAJCBKMX 1 KOMEPIIIHHUX OIeparliil.
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YacTka BUTpaT Ha CKJIAJICHKI orepailii B cepeanboMy ckiagnae 20...30% Bij 3arajbHUX
joricThyHUX BUTpar. OUEBHIIHO, IO TWUTAaHHS 3HIKCHHS BUTpPAT Ha CKJIAJICHKI
omepariii Tpu OAHOYACHOMY 3a0€3MEe4YeHHI BHCOKOTO pIiBHS CEpBicy Hapasi €
aKTyaJTbHUMHU.

Sk Bigomo, piBeHb edextuBHOCTI (E) ¢ynkmionyBanHs TCK BuzHauaeThes
CYKYMHICTIO ioro TexHiuyHuX (7) 1 TexHonoriuaux (H) mapamerpiB. OqHak, CyTTEBUN
BIUIMB Ha mnokasHuku pobotn TCK chnpuumHioe cucrtema AHMCIETYEPCHKOTO
ynpaBimiHHS (D), OCHOBHUM €JEMEHTOM SKOi € JIOJuHa-AuCIeTYep, sKa B
OMEpAaTUBHOMY MOPSAKY MPUUMAE PIIICHHS, TTOB’S3aH1 3 PEXUMOM (PYHKIIOHYBaHHS
TCK (ueproBictb 0OCIYroBYBaHHS BaHTaXIB MO MPUOYTTIO Ta BIANPABICHHIO,
pO3MOJII BaHTaXHUX pecypciB MDK cekmisiMu TCK, omepaTuBHa crerianizaiis
BAaHTAKHUX Ta CKJIAJCHKUX CEKIIM B 3aJ€XKHOCTI BiJi CTPYKTYpHU BaHTAXKOIMOTOKY
tomio). Jia onTuMizamii mapaMerpl CKIagHUX (30KpeMa, TPAHCHOPTHUX) CHCTEM
BUKOPUCTOBYIOTh MareMaTuyHi wMojeni Buupy Y=f(X), Xz...X,)—extremum 3
HACTYITHUM IIOITYKOM OINTHMAJIBLHOTO PIIICHHS 3a TMEBHUM METOJOM; Pa30M 3 THM,
noOyayBatu aHamituuny wmoxaens E=f(T, H, D) nns TCK 3 pmocraTHIM piBHEM
aJIeKBaTHOCTI JIOCUTh CKJIAQJHO, SK Yepe3 CKIAIHICTh Ta CTOXAaCTUYHICTh
B3a€EMO3B’SI3KIB MK OKpPEeMHUMH TIJCUCTEMaMU Ta e€JEeMEHTaMHu, TakK 1 uepes
HEOOXIJTHICTh  BpaxyBaHHS  BIUIMBIB  OINEPATUBHO-AUCIETYEPCHKOI  CHCTEMH
yIpaBIIHHS.

B 1mux ymoBax HaWOUIbII €(EKTUBHUM I1HCTPYMEHTOM JOCHIJKEHHS Ta
ONTHUMIi3alli CKJIaJHUX, 30KpeMa TPAHCIIOPTHUX CUCTEM, € IMITallliiHE MO/ICIIIOBAHHS 3
BUKOPUCTAHHSAM CYy4YacHOI KOMIT IOTEPHOI TEXHIKHM; TpPH I[BOMY JJIS BpaxyBaHHS
BIUIUBY JIMCIIETUYEPCHKOTO KEPYBaHHS aBTOpPaMH TPOMOHYETHCS  IMapagurma
epraTUyHuX IMITallliHUX MOJIeNeil, B SIKMX KOPUCTYBad MOJENl MOXE MpUAMaTh
0e3MocepeIHI0 y4acTh y MPOLEeCl MOJEIIOBaHHS, BUKOHYIOUH YIIPABIIHCHKI (DYHKIIIT
JUCTIETYEPCHKOTO MEPCOHAITY.

Ha ocHoBi miei mapaaurmu Oyjia po3poOsieHa Ta NPOrpaMHO peasli30oBaHa
eprarudHa imitamiitna Mmojens TCK, mo cremamizyeTbes Ha 00CIyroByBaHHI IOTOKY
BaHTaXKHUX aBTOMOO1UIIB (aBTonpuueriB). Ctpykrypa mozaeni TCK Bkirogae: Moaenb
(reHepaTop) BX1JJHOTO IOTOKY, MOAIeNIb TexHoJorigyHoro npouecy (MTII) po6otu TCK,
iHdopmariiiny monens (IM).

Mopenbs BXiIHOTO TOTOKY T€HEPY€ CTOXAaCTHYHUNA TOTIK BaHTAKHUX
aBTOMOOUTIB Ta BaHTaxiB y Hux. [Ipm I1pboMy iHTEpBamu MK aBTOMOOLISIMHU
MOJICTTIOIOTHCS K BUMAAKOBA BEIMYMHA 3 33JaHUM 3aKOHOM PO3IMOALTY Ta 3aJaHOI0
IHTEHCUBHICTIO, a MapaMeTPU BAaHTAXKHUX BIANPABOK MOJETIOIOTHCS SIK BUIMAIKOBI
noaii (BUA BaHTaxy, KaTeropis Ta MNPIOPUTETHICTh BIANPABKH) Ta SK BUIAIKOBI
BEJIMYMHU (Maca BaHTaXy, KUIbKICTh MAKETIB TOILIO). MapaMEeTpHU BXIJHOTO MOTOKY
3aJ1al0ThCSl KOPUCTYBAauE€M MOJIEII Ha MOYaTKy MOJIEIIOBaHHS uepe3 inTepderic IM.

B MTII dopmanizaitisi T€XHOJOTTYHOTO mporiecy 00pooku aBTomo0utiB Ha TCK
BUKOHAHA HA OCHOBI JIETEPMIHOBAHOTO CKiHUeHHOT0 aBTomaTa (CA), sikuii 3abe3reuye
BUKOHAHHSI 3 KOXXHUM O0'€KTOM BCHOTO KOMIUIEKCY TEXHOJIOTIYHUX OIepariii
BIJIMTOBITHO JI0 1X B3a€EMHOI 00ymoBiieHOCTI: A = {X, V, S, Fy, Fs }, ne X, Y — BinmoBigHO
MHOKMHM BXIJTHUX Ta BUXIOHUX CHUTHAJIIB/KOMAaHI, S — MHOKMHA MOXKJIMBUX CTaHIB
TII; Fy, Fs— BinmoBinHo QyHKIi Buxo/iB Ta nepexoiB CA. Bzaemois kopucTyBaya-

59



3biprux me3 VIII-i Mixnapoonoi HayKoeo-npakmuunoi Kongepenuii «Aemomobinvrui mpancnopm ma ingpacmpyximypar

nucneruepa (K/[) 3 MTII mpu o0cimyroByBaHHI OKPEMOT'0 aBTOMOOLISI MOJISTIOEThCS
MOCIIIOBHICTIO MEPEXO0/IiB aBTOMaTa 3 OJHOTO CTaHy B IHIIUHN MO Mipi BUKOHAHHS
TeXHOJIOTIuHKX omepariii. Koxxen cranm aBromara S xapakTepu3ye TeBHY (a3y
TEXHOJOTTYHOTO Tporecy 00poOku aBToMobuss Ha TCK. Bximnumu curnamamu X €
xkomanu Bia KJI om0 movyatky meBHOI omnepaiiii 3 aBTOMOO1IEM, a TaKOK BHYTPIILIHI
MOBITOMJICHHSI TIPO 3aBEpIIEHHS omepailii, ki momaroThes Ha Bxig CA Big MTII.
Buxigni curnanu Y abo iHIIII0IOTH (MiCIs MEPEBIPKU YMOB) MOYATOK TEXHOJIOTIUHUX
oreparliii 3 aBToMo011eM, a00 CUTHATI3YIOTh PO 3aBEPILICHHS MEBHUX TEXHOJOTTYHUX
omeparliit 3 aBromoo6i1eM. DyHKIIIT BUXO1B Fy Ta epexoiB Fs mogarThesa y Gopmi
TaOJIUIll, KOKEH PAJIOK SIKOi BIAMOBiJa€ TMEBHOMY CTaHy S aBTOMaTa. 3aJieKHO BiJl
XapakTepy BXigHOro curHaiay X Ta MOTOYHOro cTaHy aBTomarta S (eramy
TEXHOJIOTIYHOTO TIpoIiecy oOcayroByBaHHs aBToMoOLIs1) A0 MTII momaerbcs
BIAMOBIAHUHN BUXiIHUM curHan Y, a CA mepexoauTh B HOBHH CTaH S BIJIMOBIAHO J0
byHKIT iepexoiB Fs.

VYupasniaas podororo TCK mig wac mogemtoBanHs K[ 3xaiiicHioe uepes3 IM, B
AKIA 171 [OTO TepeadadyeHo: Bizyanizailis mnpoiecy oopooku aBromoouniB Ha TCK
(BKJIFOYAIOUX 3aHHSTICTh OKPEMHUX BUKOHABIIIB TEXHOJIOTIYHUX OMepalliii), KHOMKHU Ta
MEHIO JUUTS MTOJaHHS MEeBHUX KOMAaH]I MIOA0 MOYaTKy abo MPU3YNMUHEHHS Orepariii 3
aBTOMOOUIIMU, BUOOPY MicLg 0OpOOKH aBTOMOO1JIA TOILIO.

Po3pobsiena mogens TCK Mae MOXIMBICTh MNpalIOBaTH B JBOX PEKUMAX:
aBTOMAaTUYHOMY Ta B IHTEPAKTUBHOMY pEeXHMi. [HTEpaKTUBHUI PEXUM J03BOJISE
JOCIIIJIKYBaTH BIUTUB JIIOJICBKOTO (hakTOpy (IMCIETYEPCHKOTO KEpyBaHHS) Ha
nokazHuku podotu TCK, a Takok MOXe BUKOPHCTOBYBATHCH ITiJ] Yac HaBYAHHS
CTYJIEHTIB ISl JOCIHIKEHHSI TPAHCIOPTHO-CKIAJCHKUX TPOIECIB Ta (PopMyBaHHS
BIJINMOBITHUX YIIPaBIiHCHKUX HaBUUOK. Po3po0iieHy epraTHuHy MOJIeNb TAKOXK MOKHA
BUKOPHCTOBYBAaTH JUIi BHUKOHAHHS JIOCHIPKEHb III0JI0 BH3HAYCHHS HANOUIBII
pamionanbaux napametpiB TCK B 3a1eKHOCTI BiJl 00CSTIB BX1IHOTO BAHTaKOIMIOTOKY.

YAK 631.11:656.025.4
OCOBJUBOCTI TPAHCIIOPTYBAHHA BAHTAXIB Y AIIK

MeabHuk B., kaHU1aT €KOHOMIYHUX HAYK, JAOLICHT,
Jlicenbkmii B., kaH1u1aT TEXHIYHUX HAYK, TOIEHT
Mauasipo H., 3m100yBau Marictpatypu
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpainu

ATpornpoMHCIIOBUN KOMIUIEKC YKpaiHH BiAIrpae BaXIJIMBY POJib y 3a0€3neYeHH1
HACEJIEHHS MPOI0BOJILCTBOM Ta CUPOBHUHOIO JIJIsl IPOMUCIOBOCTI. OJTHUM 13 BaXKIIMBHUX
eTamiB (yHKI[IOHYBaHHS L1€i ramy3i € TPaHCIIOPTYBaHHS BAHTAX1B, TAKUX SIK POTYKTH
POCIIMHHUIITBA, TBAPUHHUIITBA, JOOPUBA, KOPMHU Ta CUIBCHKOTOCIOAAPChKa TEXHIKA.
[{i BaHTaX1 BUMAararoTh JTOTPUMAHHS CIELIAIbHUX YMOB MEPEBE3EHHS, BKIIOUYAIOUU
TEMIIEpaTypHUN PEXUM, IIBUAKICTH JOCTAaBKM Ta caHiTapHi Hopmu. Hampukinan,
IIBUKOIICYBHI TOBAapH, TaKl SIK MOJIOKO, M’SICO Ta OBOY1, MOTPEOYIOTh BUKOPHUCTAHHS
pedprxKepaTOpHUX YCTAHOBOK.
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OnHi€ro 3 OCHOBHUX MPOOJIeM TPAHCIOPTYBAHHS LIMX BAHTAXIB € IXHS BHCOKA
YYTIUBICTh O YMOB MEpPEBE3CHHs. 3TiAHO 3 JTaHUMHU, aBTOMOOUIBHHUI TPAaHCIOPT €
JiIepoM y TIepeBe3eHH1 3€pHOBUX 1 3¢pHOO000BHX KyJIbTYp B YKpaiHi, OCKUIBKH BiH
Oepe yuacTp y BCIX JIOTICTUYHUX JIAHIIOTaX, TOCTABIISIOUHU 3€PHO 3 MOJIIB Ha €JIEBATOPHU
Ta 3aMi3HUYHI cTaHii [1]. TpaHcnopTHI BUTpAaTH Ha MEPEBE3CHHA 3epHa 3 YKpaiHu 70
rI100aNbHUX PUHKIB 3aJMIIAIOTHCS BUIIUMH 3a JOBOEHHI PIBHI 4Yepe3 OOMeEeKeHHH
noctyn 10 YOpHOMOPCHKUX TMOPTIB 1 3aJI€KHICTh BiJ] aJbTepPHATUBHUX MAapIIPYTIB,
Takux sk JlyHalcbki moptu abo 3ani3HUYHI nepeBe3eHHs yepe3 €C.

HenocratHst po3BHHEHICTh 1HPPACTPYKTYPH B CUIBCHKIM MICIIEBOCTI 30UIBIIYE
yac goctaBku. Hampukian, y 2023 porui ykpaiHChKI 3aji3HUII TEPEBE3NU 3HAUYHY
KUIBKICTh BaHTaXI1B, ajie MepeBe3eHHs 3epHa yepe3 noptu YopHoro mops Ta JyHaro
CBIIYUTH TIPO 3AJCKHICTh BiJI 0OMEXEHO! KUJIBKOCTI TPaHCHOPTHUX BY3IiB [5]. B
VYkpaiHi aBTOMOOIIBHUIM TPaHCHOPT AKTUBHO BUKOPUCTOBYETHCS AJI NEPEBE3CHHS
3€pHa 3 MOJIIB JI0 MICI[b HABaHTAXXECHHSI Ha 3a13HULIO [1].

ko i mpobaemMu He OynyTh BUPIIIEHI, MOXKHA OYIKYBaTH 3pOCTaHHS BUTPAT
Ha TpPaHCHOPTYBaHHSA Ta 30UIbLIEHHS Yacy JaocTaBku. Hampuknaza, TpaHCHOPTHI
BUTPAaTU Ha IEPEBE3€HHS 3€pHA B YKpaiHI MOXYTh OyTH BUIIMMHU MOPIBHSHO 3
€Bponoro Yepe3 MEHII PO3BUHYTY IHPPACTPYKTYpY [7].

JUist BUpIIIEHHSI UX MUTaHb HEOOXI1JHO BIPOBAKYBAaTH Cy4acHI TEXHOJIOT1i
TPAHCIIOPTYBaHHSI, TakKl SIK XOJOJAWJbHI ycTaHOBKU 13 GPS-moHiTOpUHrOM
temneparypu. Buxopuctanus mudpoBux miatdopMm IS IUTaHyBaHHS MaplpyTiB
MO’K€ CKOPOTUTH Yac JOCTaBKU BaHTAX1B. BaXXKJIMBUM aclieKTOM MOKpPAIIEHHS SIKOCTI
TPAHCIIOPTYBAaHHS ~ 3aJMIIAETBCS  PO3BUTOK  TPAHCIOPTHOI  1HPPACTPYKTYpPH.
Hampuknaza, OyaiBHUIITBO JIOTICTUYHHUX IEHTPIB OuUIs [[yHato 703BOIMIIO 301IBIIUTH
€KCHOPT YKPaiHChKOTO 3epHa [7].
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V]IK 656.025.4
TPAHCIIOPTHI ITPOIIECH IK CKJIAJJOBA MEXAHI3OBAHMX
MMPOIIECIB ATPOBUPOBHUIITBA

Meabnuk B., KaHaumaT eKOHOMIYHUX HAYK, TOTICHT,
Pa3manos C., 3100yBa4 Marictpatypu
Hayionanvnuii ynisepcumem 6iopecypcis i npupo0ookopucmyseanus Ykpainu

Po3BuTok arpapHoro cextopy VYKpaiHH TICHO TOB'sI3aHHN 3 €(pEeKTUBHUM
BUKOPUCTAHHSAM TPAHCIOPTHUX TMPOIECIB, fAKI € HEBII'€MHOI0 YaCTHUHOIO
MEXaH130BaHMX MPOIIECiB arpoBUpoOHUIITBA. CydacHi arpapHi NiANPUEMCTBA aKTUBHO
3aCTOCOBYIOTh MEXaHI30BaH1 CUCTEMHU JIJIsl TPAHCTIOPTYBAaHHS CUPOBUHHM, MaTepiaiB 1
roToBO1 MpoAyKIIii. OnTuMi3allisl WX MPOIIECIB BIITPA€ KIFOUOBY POJIb Yy I1IBUILIEHHI
IPOAYKTUBHOCTI, 3HMKEHHI BHUTpaT Ta 3a0€3MEUeHHl CTajioro pPO3BUTKY
CUIBCHKOTOCTIOAAPCHKOT A1SUTBHOCTI.

[orpu 3HaYHMI TTPOTPEC y PO3BUTKY TPAHCTIOPTHHUX CHCTEM Y arpapHOMY CEKTOpPI,
ICHy€e HM3Ka mpoOseM, ki OOMEeXyroTh €()EKTUBHICTh MEXaHI30BAHUX TPAHCIIOPTHUX
npoueciB. OCHOBHUMHU BHUKJIMKAMU € BUCOKI BUTPaTH Ha MajlMBO Ta OOCIyrOBYBaHHS
TEXHIKH, 1110 BIUIUBAIOTh Ha COOIBAPTICTh MPOAYKIIli. 3HOLIEHICTh TPAHCIIOPTHUX 3aCO0i1B
y 0araTb0X TOCHOAAPCTBAX TNPHU3BOIUTH JO 3HWKEHHS iX TPOMYKTHBHOCTI.
HeckooparHOBaHICTh JIOTICTUYHUX TMPOLECIB CIIPUYUHSE 3aTPUMKU Ta HepallioHaJIbHE
BUKOpUCTaHHS pecypciB. HepocrtatHiii piBeHb aBromaru3amii Ta mudpoBizarii
YCKJIQJIHIOE YTIPaBIiHHA MepeBe3eHHsIMU. KpiM TOro, HEeJOCTaTHIA pIBEHB MiATOTOBKH
MepPCOHATy, SKHM BIJINOBIAAE€ 3a EKCIUTyaTallil0 TEXHIKH, MOXKE TIPU3BOJIUTH [0
HEe(PEKTUBHOTO BUKOPUCTAHHS TPAHCTIOPTHUX PECYPCIB 1 30UTBIIICHHS BUTPAT.

Skmo icHyroul pobiemMu He OyIyTh BUPIIIEHI, arpapHi MiANPHEMCTBA MOXKYTh
BITKHYTUCS 3 CEPUO3HHUMH E€KOHOMIYHMUMH Ta BUPOOHUYUMHU BUKIUWKaMU. OCHOBHI
HEraTWBHI HACHIAKA MOXYTh BKJIIOYaTH 3HIKEHHS PEHTA0EIBLHOCTI arpapHOro
BUPOOHUIITBA 4Yepe3 3POCTaHHS OMNEpalifHUX BUTPAT, MIJBULIECHHS EKOJOTTYHOTO
HABaHTaKEHHSI Yepe3 Hee(eKTUBHE BUKOPUCTAHHS TPAHCIIOPTHUX PECYPCiB, 3HIKEHHS
KOHKYPEHTOCIPOMOXHOCTI ~ CUIbCBKOTOCIIOAAPCHKOI  MPOIYKIII HA PHUHKY uepes3
30UTBLIEHHS JIOTICTUYHUX BUTpPAT, & TAKOK PU3MKHA HEBYACHOTO MIOCTAYaHHS MaTepialliB
Ta 30yTy NPOAYKLIi, III0 MOXKE MMPU3BECTH JI0 BTPAT BPOKAIO Ta MOTIPIIEHHS (DIHAHCOBOTO
CTaHy MiINpUEMCTB. BaXJMBO 3a3HauMTH, 110 YCKJIAJHEHHS TPAHCIOPTHUX IPOLIECIB
MOYK€ HEraTMBHO BIUIMBATH Ha SIKICTh MPOIYKIIii, OCOOJMBO Y BUMAJIKY MEPEBE3CHHS
IIBUJIKOTICYBHHUX TOBapiB. HecBoeuacHe TpaHCIIOPTYBaHHS MOXKE PU3BOJUTH JI0 BTpaTU
SIKOCTI, 1110, Y CBOIO YEPTy, BIIOOpa)aeThCsl HA MPUOYTKOBOCTI BUPOOHHUIITBA.

JIist  TOKpamieHHsT TPAaHCIOPTHUX TPOIECIB Yy arpapHoMy BHUPOOHHUIITBI
HEOOX1THO BIPOBA/KYBATH CydaCHI TEXHOJOTIUHI Ta OpraHi3alliifHi pileHHS.

3okpema BukopuctaHHid GPS-MOHITOpPHHIY, JAaTYMKIB BUTPATH MaJbHOTO Ta
aBTOMATHU30BaHUX TPOTpPaM MJisi KOHTPOJIIO TEPEeBEe3€Hb J03BOJIUTH ONTHMI3YBaTH
JIOTICTHYHI TPOIlECH Ta 3MEHIIUTH BHUTpaTu. Hampukman, suxopuctanas GPS-
HaBIrauii MHUPOKO 3aCTOCOBYETHCS B arpapHOMY CEKTOPI JJisi ONTHUMI3alli MApUIPYTIB
Ta MIJBUILIEHHS €(DeKTUBHOCTI TPAHCIIOPTYBAaHHS [6].
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[lepexin Ha cydacHi TPaHCIOPTHI 3acOOU JO3BOJUTH 3MEHIIUTH BUTpATH Ha
OOCIIyroByBaHHSI Ta MiABUIIUTH €(EKTUBHICTh MEPEBE3CHb. 3a JaHUMHU KOMIaHIil
"Arpo Perion", BUKOpHUCTaHHS BJIACHHMX CIIEl1adi30BaHUX aBTOMOOLIIB J03BOJIHIIO
CKOPOTHUTH JIOTiICTUYHI BUTpat Ha 7% [1].

Buxopuctannas OiomanuBa Ta €IEKTPOTPAHCIOPTY CIPHUSATHME 3MEHIIECHHIO
€KOJIOT1YHOTO BITUBY Ta 3HIKEHHIO BUTPAT Ha MajIuBO. AHAI3 JaHUX PO MapIIPyTH
Ta TPAHCIOPTHI Omepalii JOMOMOXXE MIHIMI3yBaTH BUTPATH Ta CKOPOTUTH dac
noctaBkd. Hampukinaa, BHUKOPUCTAHHS 1HTEPMOJAJIBHUX TE€PEBE3€Hb J03BOJIE
ONTHUMI3yBaTH JOTICTUYHI MPOIECH Ta CKOPOTUTH BUTPATH HA TPAHCIIOPTYBaHHS [3].

CriJibHE BUKOPUCTaHHS TPAHCIOPTHUX PECYPCIB JI03BOJUTH 3MEHIIUTH
HABAHTAXKEHHA HAa OKpPEM1 TrOCIoAapcTBa Ta MiJIBUIIUTH €(DEKTUBHICTD JIOTICTUKH.

BnpoBamkeHHs: HOBUX TE€XHOJIOT1H Ta €()EeKTHUBHE YNPABIIHHSA MOXJIUBE JIUIIIE
32 YMOBHM HaJIe)KHOTO PIBHA MIJATOTOBKM NepcoHany. HaBuanbHi mporpamu, Taki siK
«ArpokedeTn», CipsIMOBaH1 Ha MIATOTOBKY (axiBLIB y cepi arpapHOi J0ricTUKH [4].

BukopuctanHs nU@poBUX TEXHOJIOTIH IHTEpHETY pedeil Ta BENMKUX JaHUX
MO’K€ 3HAUHO TMOKPAIIUTH IUIAHYBaHHS Ta KOHTPOJb 32 TPAHCTIOPTHUMHU OTEPALISIMH,
MIHIMI3yIOUYU BTPATH 4acy 1 pecypciB.

TpaHcropTHI TIpOIIECH BIAITPalOTh HAABAXKIMBY pPOJIb Yy MEXaHI30BaHUX
mporecax arpoBUPOOHUIITBA, 3a0€3MEUyI0OYN CBOEUACHE MEPEBE3CHHS MaTepialiB Ta
npoaykuii. [Ipore icHyroudl npoOiemu, MOB'sI3aH1 3 JIOTICTUKOIO, TEXHIYHUM CTaHOM
TPAHCIIOPTY Ta BHCOKMMHU BHUTpaTaMH, BUMararoTh CHUCTEMHOrO MiAXOMy OO0 iX
BUpIIIECHHS. BNpOBa/)KeHHsI Cy4aCHUX TEXHOJIOT1M, ONTHMI3allisl MapuIpyTiB Ta
BUKOPUCTAHHS aJIbTEPHATUBHUX JUKEPENl EHEeprii CHpPUSTUMYTh I1JIBUIIECHHIO
e(eKTUBHOCTI TPAHCIIOPTHUX TMPOILIECIB Ta CTAJIOMY PO3BUTKY arpapHOTO CEKTOPY.

OTtxe, mudpoBizallisa TPAHCIOPTHUX CUCTEM, PO3BUTOK JIOTICTUYHUX IMIATHOPM
Ta MIJArOTOBKA KaJpiB CTAlOTh BAXJIMBUMHM YMHHUKAMH I1JIBHINCHHS €(PEKTHUBHOCTI
poOOTH arpapHOTr0 BUPOOHUIITBA.
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V]IK 656.1
[JISIXY NIBUIEHHSA EGEKTUBHOCTI POBOTH
TPAHCIIOPTHOT'O TEPMIHAJIY TOB «HOBA MOIITA»

My3ukin Muxaiijio IFOpOBI/I‘II, K.T.H., JIOIICHT,
Hecrepenko I'anuna IBaniBHA?, K.T.H., TOLEHT,
OBuapyk Anacracis CepriiBna', 37100yBauka BUII0i 0CBiTH
' Vuieepcumem mummoi cnpasu ma ¢pinancis,

2 Vkpaincokuti 0epacashuil yHiéepcumem Hayku i mexHon0z2ill

ABTOMOOUIbHA Tally3b — II€ Taly3b, IO 33J0BOJIbHAE MOTPEOM HACEICHHS
mio/ieHHo. [lociyru 3 1oCTaBKH € OJTHUMHU 3 HaWOLIbII MOMIUPEHUX B aBTOMOOUIBHUX
NEPEBE3CHHX, 10 MPOAOBKYIOTh AKTUBHO PO3BUBATHUCS. TpaHCOPT HE BUPOOIISIE
HOBOI'O TOBapy YW MPOJYKTY, ajie caMe€ 3aBISIKU HOMY BIJOYBA€ThCA MEPEMIIICHHS
TOBapY 3 OJIHOTO MICIIS B 1HIIIE, 3a0e3neuyeThest 6e3nepediitHe MPOoIOBKEHHS MPOIECy
BUPOOHHMIITBA Ta 00Iry, III0 PO3BUBAE EKOHOMIKY KpaiHH, a caMe, PO3IIMPEHHS PUHKY
Ta PO3BUTKY JIOTICTUKH, IO CIPUSIE 301IbIICHHIO p06oqnx MICLb.

TOB «Hoga [Tomrta» — ykpaincbka kommnanis, sika 0ysa 3acHoBana 'y 2001 por,
mo 3ale3neuye cepBiC EKCIpec-I0CTaBKU I[OKYMCHTIB BaHTaX1B 1 MOCWJIOK JJIs
¢b13nynux Ta puAnYHUX 0ci6 [1]. Ha choroiHi BoHa € HAMOUIBIIUM J1AEPOM Ha PUHKY
NepeBe3eHb, U0 3a0e3Mneuye MBUAKY Ta HaAliHy JOCTaBKy, AK B YKpaiHi, TaK 1 3a ii
Mexxamu. Cranom Ha 2024 p. HamiuyBana 6au3bko 11 400 Bigainess Ta 6au3bko 15 500
nomromaris. Illogua mocraBistroun 1,5 MIIH MOCUIIOK Ta BaHTaXKIB, ajic KOMITaHIS HE
IUIaHy€ 3yNUHATUCS Ha JOCATHYTOMY Ta BIIKPHUBAE 1€ OLIble BiAAUIeHb. B muanax
KoMITaHii 10 kiH1 2025 poky MaTu BIJUIUICHHS Maibke y BCix kpainax €C, 1o BuBene
KOMITaHII0 Ha CBITOBUI PUHOK Ta JO3BOJMTH 3]IIMCHIOBATH TOJIOBHY 3asBJICHY METY —
pOOUTH KUTTS JIIOAEH MpOCTile, 3a0e3Meuytoun HaJiiHy TI0CTaBKY.

TOB «HoBa Ilomra» Mae AOCTaTHbO BUCOKHUW PIBEHb PO3BUTKY CY4YacCHUX
TEXHOJIOT1H, 1110 3a0e3rneuye e(PEeKTUBHICTh OMPAIIOBAHHS MOCHUJIOK Ta IMIBUIKICTH 1X
JOCTaBKU. MU X04eMO 3aIriporiOHyBaTH YiTKI 171€1 IS M1 IBUIIICHHS €)EKTUBHOCT1 pOOOTH
TpaHCIOPTHUX TepMiHamiB. ChorogHi B YKpaiHi € 6 IHHOBAlIWHUX TEPMIHAJIB
(m.3anopixokst, M. JHinpo, Mm.XapkiB, M.JIpBiB, M.KuiB, M.XMenbHHUIIBKHUI), SKi
o0JaJHaHHI COPTYBAIBHUMHU JIHISIMH Ta MalOTh HOBITHI TIPUCTPOT JIJIsI IIIBUIKOT 0OpOOKH
nocwiok. [HHOBamiiHuii TepMiHan "HoBoi momru" — 1e Cy4acHM JIOTICTUYHUMN
KOMITJICKC, OCHAIIICHWH aBTOMAaTW30BaHUM OOJaJHAHHAM Ta IHTEJICKTyaJIbHUMU
cUCTEMaMH YIIpaBIIiHHA [2]. 3 KO)KHUM JHEM MOMHT Ha OYIBHUIITBO TAKMX 1HHOBAIIIMHUX
TEpMiHATIB 30UTBIITYETHCS B BEIMKUX MICTaX HE TUTHKH YKpaiHu, a i 3akopmoHoM. Taki
TEpPMIHAIN CTaJIM HOBITHIMH B JIOTICTHUHIN cTpyKTypl «HoBoi Ilomruy», BoHU cnpusiiu
NIepeXo/ Iy KOMITIaH11 Ha HOBH €TaIl PO3BUTKY Ta 3aTy4YCHHIO 1HO3€MHHUX CIIOHCOPIB IS
CTBOPEHHsSI TEpMiHAy 3a BCIMa CyYaCHHMH TEXHOJIOTISIMM, BBEJIM Ha TepMiHajax
BUKOpUcTaHHs wTy4yHoro iHtenekTy (ILI). Taka cniBnpars Hazjana MOKIMBOCTI CTaTH
OJTHUM 3 JI/IEpIB Ha JIOTICTUMHOMY PUHKY. 3airydeHHs criemianicTiB [T TexHonorii gae
3MOTY KOpPHUCTYBATHCSl OCTAHHIMH HOBHMHKAaMHM CY4acHOTO CBITy Ta 3aMiHIOBaTd
JFOICBKHIA pecypc Ha pobOoTa, M00 30UIBIIUTH 00’€M OOPOOKH MOCHIIOK, IIBUIKICTH
JIOCTaBKM Ta 3a0€3MEUNTH BUCOKY SIKICTh IEPEBE3EHb.

Ha sxanp, Hapa3i kommnanis Hamigye O6mm3pko 110 TepminamiB, Mo HE MarOTh
MOBHICTIO aBTOMAaTH30BAHOTO Mpoliecy. B HEBeNMMKUX MICTax Ta CEeMUINax TepMiHaIN
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MarOTh OLIbIIIe BUKOPHUCTAHHS JIFOJICBKOTO PECYPCY, IO HE JJA€ MOXKIIUBICTh 30UIBIIIUTH
oOcsir TepeBe3eHHs MOocwiIoK. Ha Takux TepMmiHamaXx NOTPIOHO MOYMHATH 3
aBTOMATH3aIlli TPYJOMICTKHAX MPOIECIB COPTYBaHHs Ta MakyBaHHS. JIJIsi pO3BUTKY
TEepMiHAIIB MTOBUHHI 3aJIy4aTH MICLIEBY By JJIs MATPUMKHU MTPOEKTIB Ta PO3BUBATH
CITIBIPAIIIO 3 MICIIEBUM O13HECOM.

Ha namy aymky, 3 METOIO MiABHILEHHS €(EeKTUBHOCTI pOOOTH TPAHCIOPTHHUX
TEepMiHAJIIB, TEXHOJIOTTUHUHN TIpoIiec Mae OyTH MOBHICTIO aBTOMAaTH30BaHUM, B IEPIITY
4epry Iie MiHIMI3Y€ ITOCTaBKH TOBAPIB 3 MOIIKOMHKEHHSIMH, 00 pOOOTH Ta COPTYBaJIbHI
JiHIT TPAIIOBATUMYTh SIK €IMHUN MeXaHi3M. TakoX JONUIFHAM € 3alpOBA’KCHHS B
poboTy poboTa 3 PO3BAaHTAXKEHHS Ta 3aBAHTAXEHHS MAIWH 3 TOCWIKAMH  Ta
MIJBEACHHS 10 MICIS PO3BAaHTAXEHHS AaBTOMOOUTIB copTyBajdbHUX JiHIA. lle
JIO3BOJIUTh MPUCKOPUTH POOOTY BOMIIiB, IO CKOPOTUTH TEPMIHU JIOCTaBKH.
Po3BaHTa)XKCHHSIM TIOCHJIOK Ta BIANPaBICHHSAM iX JI0 COPTYBaJIbHOI CTPIUKH
3aiiMarOThCA JIEKUIbKa JIIOACH, a 1ed MPOIeC MOXKYTh 3aMIHUTH poOOTaMH, IO HE
MOBUHHI MaTH OOMEXEHICTh B TIEPEBE3€HHI IMOCHJIOK pi3HOI Baru. Ilporec
PO3BaHTAXEHHS Ta BiJpa3y COPTYBAaHHS MOCHIIOK 3HAYHO CKOPOTHUTH iX MepeOyBaHHS
B TEpMiHaNaxX, 110 J03BOJUTH BOMAISIM CKOPOTUTH TEPMIHM JOCTABKHU Ta 30UIBIIMTH
KUIBKICTh OOpOOJIEHUX TMOCHJIOK 3a 3MiHy. TakoX CHUCTEMH aBTOMATHYHOIO
CKaHyBaHHSI IMOBUHHI OyTH BCTaHOBJICHI Ha KIHIAX COPTYBAJIbHOI JIiHIi, BOHM MAalOTh
34NTyBaTU WpHX Kol (a0o0 QR Kox) B aBTOMaTUYHOMY PEXKHUMI Ta 3aMIHUTH PYUYHY
po0OOTy TpalliBHUKIB 31 ckaHepoM. MoBa #Je Hacammepes Ipo aBTOMAaTH3AIlIO
CKJIJICBKOTO IMPOIIeCy Ha TepMiHAIAX.

e ogHMM BapiaHTOM 3 MOAAIBIIOIO PO3BUTKY TPAHCIIOPTHOTO TEPMiHAIY €
pO3MHMpeHHs] cepr MOCIYT JOCTABKH, IO JAaCThb HOBI MOXIMBOCTI AJISI PO3BUTKY
eJIEKTPOHHO1 KoMmepirii. Hanpukian, s nepeBe3eHHs J1KapChKUX 3ac001B, TPOIYKTIB
XapuyBaHHS MalOTh OyTH CHEIialbHI YMOBHU JOCTABKU Ta COPTYBaHHS JAHOTO TOBApY.
3anpoBaKEHHST Ta CTBOPCHHS YyMOB JUIs TaKoi JOCTaBKM HAAacTh 3MOTY
CIIBIPAIIOBATH 3 BEJIMKUMHU KOMIIaHISIMM Ta 3aBOJIaMHU-BUPOOHUKAMHU 1 BUKOHYBATH
JIOCTaBKU PETYJISIPHUX BEITUKHUX MapTii ToBapy. TakoK € MOXKJIMBICTD ISl PO3BUTKY
criBmpari 3 aepxxaBHUMH yctaHoBamu. e 3poouts TOB «Hoga Ilomray mie OiibIm
KJIIEHTOOPIEHTOBAHOIO HA PUHKY TMEPEBE3CHB Ta PO3IIUPHUTH MOJANBIII MTEPCIECKTUBH
PO3BUTKY JIOTICTUYHOTO PUHKY. HOBI1 Kareropii ToBapiB OyAyTh CIIPUSTH 3POCTAHHIO
JIOXO/IB KOMIMAHIi Ta 3MIITHEHHIO PEMyTallil0 KOMIMaHii 3a paxyHOK 3a0e3MedeHHs
0e3mepediitHOl TOCTaBKU TOBAPiB IIMPOKOI HOMEHKIIATYPH.

3a kopaoHoM pobota «Hopoi momrtuy posnoyanacs uie 3 2014 poky, ane He Maja
MacCIITaOHOTO PO3BUTKY ax 70 2022 p., KoM KOMIIaHIsl PO3MOYNHAE HAOUpaTH 00EPTH
3 BIKPUTTSI HOBUX BIJJIUICHB 32 KOPAOHOM. {151 MakCUMaIbHO €(PeKTUBHOI JOCTABKH
M0 CBITY, HEOOXIJHO 3aCTOCOBYBAaTH MEpeBard  MYJbTUMOJAIbHUX MEPEBE3ECHb.
OO0’eqHaHHs JEKUTLKOX BHIIIB TPAHCIIOPTY JO3BOJUTH  ONTHMI3yBaTH BHUTpAT Ha
JIOTICTUKY, pO3MMPUTH chepy MiSUTBHOCTI, TOMY IO 3 SBUTHCS MOYKJIHMBICTh
I1/UTalITOBYBATUCS T/ OLTBII PO3BUHEHUH BUJ TPAHCIOPTY B BIIJJAJICHUX PETIOHAX Ta
KpaiHax. L{e BruiMBae Ha nepcneKTUBY CHIBIpALll 3 JOTICTUYHUMU KOMIAHISIMU, 110 JIA€
MOJKJTUBICTh CTBOPEHHSI €IMHOT TPAHCTIOPTHOT MEPEXI 3 pO3POOTICHUMH ONITUMATTHHUMH
Mapmipytamu. [l oprasizaiiii ynpaBiiHHS PI3HUMH €TalaMyd MYJIbTHUMOJATEHUX
nepeBe3eHh Mae OyTH CTBOpeHa €auHa I1H(oOpMalliiiHa cucTeMa, IO J03BOJIHUTh
BIJICTEe)KYBaTH BaHTaXl B pealbHOMY 4aci, 1€ CTaHe IUIATHOPMOIO ISl PO3BUTKY
cydacHoi TpaHcmopTHOi cuctemu. [1[06 3amyumtu me OuLTbIE KIIEHTIB, MOKJIHBO
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3alpOBAIUTH PO3BUTOK JJOJIATKOBUX MOCIYT, TAKUX SIK CTPaXyBaHHS BAHTAXKIB Ta MUTHE
oopmiienns. CTpaxyBaHHS 1acTh TapaHTii OE3MEeKH I KITIEHTIB, & KOMITaHisl B CBOIO
4yepry MaTHME JOJIaTKOBE JIKEPENO JO0XO/IB 3 MPOAaXy CTPaxOBUX MOMIOCIB. MuUTHE
o opMJIEHHS HAJACTh MOKJIUBICTh 3JTy4CHHS I11¢ O17IbIIIE KJIIEHTIB, K1 3HAXOISAThCS 3a
KOPJIOHOM, PO3IIUPUTH CIIEKTPH MOCTYT JIJIsl MI>KHAPOIHOTO BIAMPABICHHS.

Jlnst ontumizariii poOOTH TepMiHANIB Ta 30UTBIIEHHS T0XO0/iB MOYKIIMBUI BapiaHT
3 HaJIaHHSIM CKJIAJICBKUX TIOCIYT, a/DKE 1€ MOXKIIMBICTh MPAIIOBATH Ta MIATPUMYBATH SIK
MaJIeHbKI1 1 cepeiHi O13HeCH, sSIK1 3HAXOATh Ha CTaJli pO3BUTKY, TaK 1 BEJIMKI KOMIIaHii,
HAJIal041 iM MOXITUBOCTI B PI3HUX MICTax 30epiraTv ToBap, HE BUTPAUAOuX MPU IIbOMY
KOIITIB Ha OYAIBHUITBO BJIACHUX TEPMIHAIIB YK OPEHy CIEliali30BaHUX CKJIaJiB
(pazoM 3 HEOOXITHICTIO €KCIUTyaTaIllfHUX BUTPAT Ha CKJIAJICHKY JIOTICTUKY). Ha 6a3i mux
CKJIJIIB MOKJIMBO PO3BHBATH HOBI CEPBICH, HANUMEPIINIA IPUKIIA — 1€ APOMNILHUIIHT, IPH
SKOMY BIJOYBA€ThCSl CHIBIpPAL 3 MOMYJISIPHUMH MapKeTIIeHCaMu 3 METOI0 3aTyUYEeHHS
OUTBIIIOT KUIBKOCTI CIIO>KMBAYiB MOCIYT NepeBe3eHHs. llle MOXIMBO HajgaTh MOCIYTY
JOCTaBKM TOBapy O€3MocepeiHbO 10 TEpMIHATY, IO HAAACTh MOXJIMBICT HE
NEPEBAHTAKYBaTH BIJJIUICHHS BEIMKOra0apUTHUMHM TOBapaMu, SIKI  HE 3pYy4YHO
BIJNPABIAITA Yepe3 nomromard. Lle cnpustume 3aydeHHIO KIIEHTIB, K1 paHille He
MaJi 3MOT'y KOPUCTYBaTHUCS TaHUMHU TOCITyTaMH.

CrpusiTH CTBOPEHHIO KOMIIAKTHUX TEPMIHAMIIB B CAMMX BIJIaJIEHUX KYTOUKaXx,
o Oyae JEeMOHCTPYBAaTH IMIJIK KOMIIaHii, 110 3allikaBjieHa B KJIIEHTaX, CTBOPEHHS
CHeliaIbHUX yMOB BianpaBku s HeBenukux Mict. TOB «Hosa Ilomra» He
3YNUHSETHCSI HA JOCATHYTOMY Ta MOCTIMHO 3alpoBaJKy€ HOBITHI TEXHOJIOTI IJis
e()EeKTHUBHOTI'O YIPaBIIHHA TepMiHajgaMu. Bcl BaplaHTH PO3BUTKY B CyYacHHUX peaisix
HAJal0Th 3MOTY CTBOPUTH OlIbllie poOOYMX MICIb AJIA JIFOJAEH 3 pi3HUX cdep, 1o B
pe3ynbTaTi CyTTEBO BIUIMBATUME HAa €KOHOMIKY JIEpKaBH.
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JlocTaBka TUTHOI BOJIM B YMOBaX BEJIMKOIO MICTa € MPOOJIEMHOIO B TOMY, 1110 Y
MICT1 1CHY€ BEJIMKa KUTbKICTh 3aTOPIB y 4Yac «IiK». A IIe B CBOIO Yepry MpU3BOJIUTH 0
BUTPAT MaJTMBO-MAaCTUJIPHUX MaTepiaiiB, 4acy JOCTaBKU BOJU. B poOOTI mpomoHyeThCs
3MEHIIINTH TEXHIKO-€KCIUTyaTallliiHI BUTPATH 3a PAaxXyHOK ONTHUMI3Allli MapIipyTy.
Bubupatoun TpaHcmopTHI 3aco0uM 1Jisi JOCTaBKM BOAKW TpeOa BpaxoBYBaTH HOTO
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TEXHIYHI XapaKTePUCTUKH, PEKUM PyXy, BIAMOBIIHICTh  BAHTAXOIIAHOMHOCTI
aBTOMOOUII ~ BaHTaxaM, SIKI TIEPEBO3ATHCS, MPOAYKTHUBHICTb, COOIBapTICThH
TPaHCTIOPTHOT pOOOTH, BUTPATH HA aMOPTH3AIIII0 Ta TEXHIYHE 00CTyroByBaHHs. [15]

AHai3 MapmipyTy pyxy TpPaHCIOPTHUX 3aC00IB Ta PO3PaxXyHOK OCHOBHUX
TEXHIKO-€KOHOMIYHMX TOKa3HHWKIB IMPHU IMEPEBE3E€HHI MUTHOI BOAW 1O CIOKUBAdiB
MOKa3aHo Ha puc. 1.
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[lepenik MyHKTIB pO3BE€3€HHS MUTHOI BOIU 10 MapuipyTy Nel HaBeneHo B Tabaui 1.
Tabmauug 1.Jlepesik MyHKTIB PO3BE3€HHS MUTHOI BOJM IO MAPUIPYTI

[TynkTH peamizamii Biacrans kM Yac xB
1.c. BenrukononoBenpke
2.Mm. Kuis 104 102
3.m. bina IlepkBa 86,4 79
4.m. BacuibkiB 49,1 45
5.c. BenukorosoBenske 63,7 51
Bcerworo: 303 277
prniens Bposa
MaKapbB : :I;
=3 byzonsan “ 3
o oo R
s Bonues =
{omMyTeL
boposan
Obyxos

H#H

KoxaHxka

Mepecen

o —
Benmkononoseyxoe Crasw: Karaj

,'- -
Byxu ‘
. 4

=<

Becrneunan Benan Lleprxoss O

Y anm

Cxenpa =3 i
Puc.2.Bun mapuipyty Ne2 npu nepeBe3eHHsIX TUTHOI BOJIU B yMOBax
TOB «AxkBabanancy.
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[lepenik MyHKTIB pO3BE3€HHS MUTHOI BOJIM 1O MapuipyTi Ne2 HaBeeHO B TaOIHIlO 2.

Tabnuis 2. [lepenik NyHKTIB pO3BE3€HHs MUTHOT BOJU MO MapuipyTi Ne2

[TyHkT peanizarii BincTanp KM. Yac xB.
1. c. BenukomosioBenpke

2.M. bina IlepkBa 20 25

3.m. BacunbkiB 47 47

4.m. Kuis 40 42

5.c. BenukonoioBenpke 101 91
Bcroro: 208 206

B po6oTi pu gocmipKeHH] TPaHCTIOPTHOTO MPOIIECY MPOBEACHO PO3PAXyHOK
TEII pyxomoro cknany Ha mapuipyTti Nel TOB «AkBabanancy s aBromo6insa ['A3-
53. TEII po6otu pyxomoro ckiany (I'A3 53) 3Boaumo B Tabiwuio 3.

Ta6mung 3. Tabnuus TEII Ha mapmipyTax.

IToxaznuku MapuipyTa
1 2

[IyHKT HaBaHTa)KEHHSA TOB «AkBabamancy» TOB «AkBabamanc»
HaiimenyBaHHs BaHTaxy IIutHa Boza IIutHa Boza
[TnanoBuii 00CAT IEpEBE3CHB, T 3,6 3,6
Hosxwuna i31ku, kM () 303 208
KoedirienT BuUKopucTanus

. . 0.8 0.8
BaHTAXKOMITHOMHOCTI (Y)
Yac Ha mapipyTi, roj (T, 7,06 6,8
Yac B mapani, ron (T, 7,0634 6,8034
JleHHa IPOYKTUBHICTh, T/KM 1090,8 748,8
Ho6Goswuii mpobir, kM (L46) 303,1 208,1
KoeoiuienT Bukoprucranus npooiry 3a 0,79 0.514
100y (B)

AHanizylouu NpoBeJeHl pO3paxyHKH JOBXKHHA 131KM | MapmipyTy CTaHOBHUTb
303 kM, a 2-ro 208 kM. Yac Ha 1 mapupyTi 7,06 rox, Ha gpyromy 6,8 roa. TEII po6otu

pyxomoro cknany (Scoda Felicia) 38oaumo B Tabmuirio 4.
Tabmuusg 4. Tabnuns TEIT Ha mapuipyTax.

IToxa3Huku Mapuipyi

1 2
IIyHKT HaBaHTaKEHHSA TOB “AxkabanaHc» TOB “AkBaOananc»
HaiimeHnyBaHHs BaHTaxy IIutHa Boma IIutHa Boma
[1nanoBuii o0cAr nepeBe3eHb, T 0,4 0,4
JoxuHa 131ku, kM (lj5) 303 208
Yac Ha MapuipyTi, 1oz (T;,I) 5,98 6,28
Yac B Hapsi, rox (T, 5,9826 6,2826
JleHHa POYKTUBHICTh, T/KM 121,2 83,2
Ho6oswuii mpobir, kM (L;46) 303,18 208,18
KoedirienT BUKopucTanHs npooiry 3a 0.79 0.514
106y (B)
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AHamni3yloud po3paxyHKHU CIIOCTEPIraeMo, IO JOBXKHMHA i3AKKM | MapupyTty
ctaHoBuTh 303 kM, a 2-ro 208 kM. Yac Ha 1 mapmmpyTi 5,98 rox, Ha apyromy 6,28 ro.
Jlo6oBuii ipolir Ha mapmpyTi 1 cranoButh 303,18 kM, a Ha MapmIpyTi 2 CTAHOBUTH
208,18 kM.

BucHoBku. Po3po0isieHo 2 MapmipyTu 1o SIKMX MEpPEBO3UThCS MHUTHA Boja. Ilo
mapuipyTy Nel Bigctanb mepeBe3eHHs cTaHOBUTH 303 kM, a mo mapmpyty Ne2
BiJIcCTaHb TiepeBe3eHHs cTaHOBUTH 208 kM. I[IpoBemeHO pO3paxyHOK TEXHIKO-
eKCIUTyaTallliHUX T[MOKa3HHWKIB MpU POOOTI TPAHCHOPTHHX 3aco0iB B YMOBax
nignpuemctBa TOB «AxkBabananc», CkBupchkoro paiiony, KuiBcskoi obmnacTti. Ilo
po3paxyHkax yac Ha MapuipyT Nel ans aBromoOus 'A3 53 — 7,06 roj., B aBTOMOOLIIsS
Scoda Felicia 5,98, a na mapmpyti No2 mst aBromoOunsa 'A3 53 — 6,8 rox., a s
Scoda Felicia 6,28 roa.. Jo6oBuit mpo0dir 3menmmuBes 3 303.18 kv g0 208.18 kM.
3aBsKM ONTUMI3AIT MapIIPYTy 3MEHIIUIIACA BUTpaTa naiuBa. B aBromo6in ['A3 53
3 86,9 10 59,65 1., a B aBToMOO1:11 Scoda Felicia 3 22.78 no 15.64 n.
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Ha choroani oqHUM 13 TOJIOBHUX 3aBJaHb TPAHCIIOPTHOI Taly3i € 3a0€3MeUCHHS
e(EeKTUBHOCTI Ta 30UIbIIEHHS KOHKYPEHTOCIPOMOKHOCTI BAHTaXKHHUX I1€PEBE3EHb
BIJIMTOBITHO JIO BAMOT €BPOIHTETPAIITHOTO Kypcy YKpaiHH Ta IHTerpailii HarioHaIbHOT
TPAHCTIOPTHOT Mepeki B TpaHC’ €BpONEHChKY TPAHCIIOPTHY MEPEXKY. 3 LI€H0 METOIO
HEOOX1/IHO BIPOBA)KyBaTH Cy4acH1 TEXHOJIOT1i EpeBe3eHb BAHTAXKIB.

B rtemepimHii Yac BUKOPUCTOBYIOTH PI3HOMAHITHI BHJAM TPAHCIOPTHUX
nepese3eHb (puc.l).
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Puc. 1. Bunu TpaHCIOPTHHX NTEPEBE3EHb

BpaxoByroun 10CBif TMepeoBUX KpaiH CBITY, IEPCHECKTUBHUMH BHUIAMH
NepEeBE3CHb € KOHTEHHEpHI, KOMOIHOBaHI, MYJbTUMOJAJIbHI, & TaKOX OE3MiJIOTHI
BAaHTaXKHI MOT3/IM Ta KBAJAPOKONTEPH.

Tenaeniii nepeBe3eHHs BaHTAXIB 3aJII3HUIICIO Y KpaiHax €BpOCOI03y IMIUPOKO
MOB’sI3aHI 3 BUKOPUCTAHHSAM CIICIIAII30BAHOTO PYXOMOIO CKIaIy 3a CXeMaMu
KOMOIHOBAaHUX, MYJbTUMOJAIBHUX T€PEBE3€Hb, IMEPEBAXKHO Y MIDKHAPOIHHUX
CIIOJIyYCHHSIX 13 3aCTOCYBaHHSIM KOHTeHHepiB. Taki mepeBe3eHHs 3a0e3MneuyroTh
JIOCTABJICHHSI BAHTAXIB BiJl «JBEpei N0 aBepei», 30€peKeHHsI IITICHOCTI BaHTaXYy,
3aTHI 3a0€3MEeYNTH MAKCHUMAJIbHO IIBUAKUN TEPETUH BaHTaXI1B 4Yepe3 KOPAOH
VYkpainu.

3acTocyBaHHs 0€3MIJIOTHUX BAHTAKHUX MOI3/11B Ta KBaJAPOKONTEPIB BIIKPUBAE
HOBI MO>KJIMBOCTI JIJIsl JJOCTaBJeHHS BaHTaxiB [1]. be3anuyoTHi moi3au 3a0e3neuyroTh
aBTOHOMHE IE€PEBE3€HHS BaHTaXIB HAa BEJIMKI BIACTaHl, 3MEHIIYIOUHM NOTpedy B
00CJIyroBy10OUOMY NIEPCOHAII Ta MiABUILYIOUM Oe3neKy Ha 3ami3Hulll. KBagpokonrepu
3 BEJIMKOIO BAHTAXXOIMIAUOMHICTIO 1I€JIbHO MIAXOASATH JJISI TOCTABJICHHS] BAHTAXIB Y
BIJIaJICHI palioHu, 3a0e3MeuyrouM IMIBUAKAM, Oe3MeuHuil Ta e(PEeKTHBHUN CIOCiO
TPaHCTIOPTYBAHHS.

J1J1s1 OLIIHIOBAHHS TPAHCIIOPTHOT TEXHOJIOT1i BUKOPUCTOBYIOTh KBAIIMETPUYHUI
MOKA3HUK, BUPAXKEHUN y TpaHaX, 3 ypaxXyBaHHSIM BUTpaT [2].
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Buxopucrtanas HaBeneHOI METOAWKH O3BOJIUTH OOWMpaTH BiIMOBIAHHWIA BH/I
TPAHCTIOPTY 3 MiHIMAJILHUMU BUTPAaTaMU 13 BpaxXyBaHHIM KBaJTIMETPUYHOI CKJIa10BOT,
10 0COOJIMBO BaXKJIMBO B YMOBaX BiliCHKOBOTO CTaHy.

Takum 9MHOM, 3ampPOBAKEHHS CYYaCHUX TEXHOJOTIH IMepeBe3eHb BAHTAXKIB
3a0e3MeUnTh HAJICKHUN PIBEHb HAJAHHS SIKICHUX TOCIYT, 30LIBIICHHS MIBUIKOCTI
JOCTABJICHHS, 3HIDKCHHS BHTpAT Ta MIABUIIECHHS KOHKYPEHTOCIIPOMOXKHOCTI
BaHTQKHUX TIEpPEeBE3€Hb B Y KpaiHi.

Jlitrepatypa
1. besninoTHui MOI31. URL.: https://ia.ua/uk/resheniya/bezpilotni-
tekhnolohiyi/bezpilotnij-po%D1%97zd/.
2. Panchenko S., Lavrukhin O., Shapatina O. Creating a qualimetric criterion
for the generalized level of vehicle. Eastern-European journal of enterprise
technologies, 2017. Vol. 1, Ne 3(85). P. 39-45.

YK 656.1
JOCJIIKEHHSI TPAHCIIOPTHO-TEXHOJIOTTYHOI CXEMHU
JOCTABKH Y MI’KHAPOJAHOMY CIIOJIYHEHHI

beasiea Beponika AHapiiBHa, 3100yBauka MaricTpatypu
e-mail: veronikabieliaieva22(@gmail.com
IIuns Harauaia BacuaiBHa, K.T.H., JOIICHT,
e-mail: nataliya.ptitsa@gmail.com
Xapxiscokuil HAYIOHALHUL ABMOMOOLILHO-00PONCHIU YHIBepcUumem

B ymoBax nuHaMiyHO MIHJIMBOCTI CBITOBOTO PHHKY 3€PHOBHX KYJBTYp Ta
3pOCTaroyoi KOHKYPEHIi Ha 30BHINIHIX PHUHKAX AakKTyaJlbHUM CTa€ 3aBJaHHS
onTUMI3aIlli JJOTICTUYHUX MPOLIECIB, OB’ A3aHUX 13 MI)KHAPOJAHUMU MEPEBE3CHHIMU.
BusBnsiorbest Taki mpoOJieMU: HECBOE€YAaCHA JOCTaBKa Ta BHCOKI TPAHCIOPTHI
BUTpaTU. 3O0UIbLIEHHS OOCSTIB E€KCIOPTY 3€PHOBUX 3YMOBIIEHO HEOOXITHICTIO
MIHIMI3yBaTH 4acoBi Ta ()IHAHCOB1 BUTPATH MIPU MEPEBE3EHHSX, 1110 BUMArae po3pooKu
e(heKTUBHUX TPAHCIOPTHO-TEXHOJIOTTYHUX cxeM [1-2].

HecTaliapHICT TPAHCIOPTHUX MAPUIPYTIB, CIPUYMHEHA 3MIHAMU B IMOJITHII
KpaiH-mapTHEpiB (Hampukiaa, OJIOKyBaHHS TEBHUX IMOPTIB YM CKJIAJIHICTh
NPOXOPKEHHS MUTHUX MPOLEAYpP), MPU3BOIUTH 10 MEepedOiB y JIAHIIOTY MOCTaBOK.
Kpim TOrO, oOpranizamis TIEpeBE3eHb BHMAara€ CyBOpPOTO JOTPUMaHHS BUMOT
MDKHApOJIHUX KOHBEHIIM, HOPM O€3MeKH Ta EeKOJIOTIYHHX CTaHIapTiB, IO YacTo
301JIbIIIy€ BUTPATH Ta YCKJIAIHIOE JOTICTUKY. TakKuM YHHOM, T'OJIOBHOIO MPOOIEMOIO €
HEOOXITHICTh PO3POOKH KOMIUIEKCHOI TPaHCIOPTHO-TEXHOJIOTIYHOI CXEMH, SKa
3a0e3MeynTh HaliiHy, CBO€YacHy Ta €KOHOMIYHO €(EKTHBHY JIOCTaBKY 3€pHOBHUX
KyJTbTyp Ha CBITOBUH PHHOK 3 YypaxXyBaHHSM ICHYIOUMX pEryJsTOPHUX Ta
1H(PACTPYKTYPHUX OOMEKEHD.

VY cydacHOMy NMHAMIYHOMY CBITI TPaHCHOPTHI KOMIIaHIi 3MYILI€HI MOCTIHHO
BJIOCKOHAJIIOBATH CBOI MOCIYTH, II00 33J0BOJBHUTH 3pOCTalOul Ta PI3HOMAHITHI
noTpeOu KIEHTIB. 3a0e3MeueHHs] BUCOKOTO PIBHS TPAHCIIOPTHOIO O0OCITyrOBYBaHHS
CTa€ KPUTUYHO BAKIMBUM (PaKTOPOM yCIHiXy B KOHKYPEHTHOMY CEPEAOBHILI, A€ SIKICTh
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MOCIyr BU3HA4ae Joiro Oi3Hecy. HeszanexxHo Big MacmTabiB Ta chermiaiizaiii,
TPAHCIIOPTHE MIANPUEMCTBO Ma€ pO3MIAAATH OOCIYrOoByBaHHS KIIEHTIB SIK
CTpATEriuHO BaXXIMBHM KOMIIOHEHT CBO€i MAisTbHOCTI. O4iKyBaHHS KIIEHTIB, fK1
KOPHUCTYIOTBCSL TIOCTYraMH TPAHCIOPTHUX KOMIIaHiM, BUXOIATH NaJEKO 3a MEXI
IPOCTOTO TepeBe3eHHs. BOHM MparHyTh OTpUMAaTH BUCOKUH pIBEHb CEpPBICY,
1HIMBI Ty JIBHAN TI17X1/1 Ta BIEBHEHICTh Y HAMIMHOCTI Ta Oe3merni JocTaBKu. [[i1s mboro
TPAaHCHIOPTHUM TIJNPHEMCTBAM HEOOXIAHO TIOCTIHHO BIICTEKYBaTH TEXHIKO-
eKCIUTyaTallliiHl Ta €KOHOMIYHI TTOKa3HUKH CBOET JISNIBHOCTI, aHATI3yBaTH MapIIpyTU
Ta, 32 HEOOX1HOCTI, TPOBOAUTH KOPEKTUBU. IMOBIpHO, 1110 JESIKI MapIIPYTH CTAaHYTh
HEaKTyaJIbHUMH, a 1HIII, HaBMaKH, MOTPEOYBAaTHUMYTh OITHUMI3aIlli Ta PECYpCHOIO
MTOCHJICHHS.

Tigpky TOCTIMHE BJIOCKOHAJICHHS CEpBICY, OpIEHTAIllss Ha 1HAUBIIyalbHI
noTpeOu KIIEHTIB Ta MpParHeHHS [0 MaKCUMaJbHOI €(EKTHUBHOCTI JI03BOJISThH
TPAHCTIOPTHUM HIAMPUEMCTBAM 3IMIIATHCS KOHKYPEHTOCTIPOMOKHUMH Ta YCIIIIITHO
pPO3BUBATUCS B yMOBax JWMHAMIYHOTO pHUHKY. Po3ywmitoum, 1mo He 3aBXAu
HAaWKOPOTIIMK NUIAX € ONTUMAaJIbHUM, KEPIBHUKM KOMIAHIN 3BaXKYIOTh BCE OUIbILE
(dakTopiB Mpu BUOOPI MApLIPYTy AJis MEepeBE3€HHS 3aMoBiieHb. KpiMm BiicTaHi, 10
yBaru OepyThCs HIBUJKICTH JOCTABKH, CIPOILIEHI MPOLEIYypH MEPETHHY KOPIOHY,
HAsBHICTH MMUIBT Ta JO3BOJIIB HA MUTHI OIlepallii, a TAKOK CTablIbHICTh IPAaBOBO1 0a3H,
piBeHb O€3MEeKH BaHTaXIB Ta IHINI BaXJMB1 acnekTd. HaBiTh SKIIO HAWKOPOTIIMA
MDKHApOJHUNA MapLIpyT, 110 MPOXOAUTh 4Yepe3 KulbKa KpaiH, MOXKE BHUSBHUTHUCS
HEBUT1IHUM Ta OOXOJUTHCS CTOPOHOIO TPaHCHOPTHUMH HOTOKaMu. [IporHo3yBanHs
TOYHOTO Yacy MNpHOyTTs BaHTaXy CTa€ CKIATHUM 3aBIaHHSIM 4Yepe3 MONITUYHY
HECTaOUTBHICTh, KOPYIIIII0 B MUTHUX OpraHax Ta iHiii (akTopu.

Ile cTBOprOE Ccepito3Hi MPOOIEMH IS JIOTICTUKH, aJKe 3aMOBHUKH IParHyTh
YITKO TUUIAaHYBaTH CBOI MOCTaBKM Ta OTPUMYBATH BaHTaXl BUacHO. HeoOXimHicTh
MOCTIHHO alanTyBaTHCS 10 MIHJIMBHUX YMOB Ta PU3HKYBaTH 3aTPUMKAaMHU HETAaTHBHO
BILJIMBAE HA IMIJIK Ta KOHKYPEHTOCIIPOMOXKHICTh YKPaiHChKHX KOMITaHI1M.

TexnomoriuHuii mpoluec MO TIEPEBE3CHHIO 3EPHOBUX KYyJIbTYp BKIIOUAE
HABAHTAKEHHSA, TPAHCHOPTYBAaHHA 1 BHBAaHTAXEHHS B  MICII  JIOCTaBKH.
ATpONIPOMUCIIOBY POCIHMHY MPOAYKIIO, IO TPAHCIOPTYIOTHCS, BIIHOCSITBHCS MO
CUITyYMX BaHTaXIB, a MO CTyNeH1 HeOe3neKkn Masio Hebe3neuHi[3-4].

CriodaTtky TpPOBOJIUTHCS pETENbHA MIATOTOBKA TPAHCIOPTY, SKAa BKIIOYAE
NEPEeBIPKY TEXHIYHOTO CTaHy aBTOMOOLISA, OCOOJIMBY yBary NPUIUISIOYA YUCTOTI
Ky30Ba Ta HasBHOCTI 3aXMCHOTO MOKPUTTS ab0 TEHTY, 100 YHUKHYTH 3a0pyIHEHHS
3epHa. [lapamenbHO 3 UM TIEPEBIPSIETHCS BCS HEOOXiAHA MOKyMEHTAIllsl, Taka SK
HaKJIaaHl, cepTUdiKaTh SKOCTI 3epHa Ta JO3BUIbHI JOKYMEHTH HA TIEPEBE3CHHS, a
TaK0X KaJiOpyIOTbCs Bard JJisl 3BayKyBaHHsI 3€pHa.

ABTOMOOUTHHHI TPAHCIIOPT, MO 31ACHIOE MIXKHAPOIH] TIEPEBE3CHHSI, TOBUHEH
BIIMOBIZATH KUIBKOM BHMOTaM: MaTH HAI[lOHAJIBHUN pEECTpalliiHUNA HOMEp Ta
pO3IMi3HaBaJbHUM 3HAK CBOE€I KpaiHM, a TaKOX cepTU(IKAT CTpaxyBaHHsS LMBIIBLHOL
BIIMOBIAABHOCTI IS  MDKHApPOJHMX T€peBEe3C¢Hb. BIpPOBaIKEHHS  CHUCTEM
aBTOMaTH3allli YMpaBIiHHA, MApUIPYTU3allli T4 MOHITOPUHTY J1O3BOJISIE€ MI1JBUILIUTH
TOYHICTh 1 €()EeKTUBHICTb BUKOPHUCTAHHS PECYpCiB, 3a0€3Meuyloud 3pYUHICTh IS
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KIieHTiB. OJIHIEI0 3 KIIOYOBUX CTpATerii BJOCKOHAJIEHHS TPAaHCIOPTHOIO
0OCIIyrOoByBaHHS € BIPOBAXKEHHS Cy4yacHUX 1H()OPMaLifHUX TEXHOJOTIH.

[lin yac po3poOku MapuHIpyTy Uisi MEpEeBE3eHb MO 1HO3EMHHUX TEPHUTOPISX
BPaxoBYIOTHCSI HOPMH MPOOITy TPAaHCTIOPTHUX 3ac001B BIATOBITHO IO CE30HY POKY Ta
opranizaiii po6oTu BoAiiB. Hac pyXy aBTOTpaHCIOPTHUX 3ac00IB MO TEPUTOPIAX
1HO3EMHHX KpaiH MOBHMHEH BU3HAYATUCSA 3 YPaXyBaHHAM HOPM MpPOOITy, K1 3a1eKaTh
BiJl CE30HHUX YMOB, KOHKPETHOTO POKY Ta (hopMHU Ooprasizailii poOOTH BOIiB.

JlocmiKeHHs 3arajlbHUX BUTPAT HA TPAHCHIOPTYBAHHS BAHTAXY MPEJCTABISIOTH
CO00I0 CYKYITHICTh YCIX (DIHAHCOBHUX BHTpAT, IOB’SI3aHUX 3 IMPOIIECOM TEPEBE3CHHS
BaHTaXIB. Lli BUTpaTH BKIIIOUAIOTh PI3HOMaHITHI CKJIQJIOBI, 1110 OXOILTIOIOTH YC1 aCTIEKTH
JIOTICTUKH Ta eKCIUIyartallli TPaHCIOPTHUX 3aco0iB. AHaJ3 3arajbHUX BHUTpAT Ha
TPAHCMOPTYBAaHHSI BAHTaXIB aBTOMOOUIBHUM TPAHCIIOPTOM € KIIOUOBUM €JIEMEHTOM
CTPATEriyHOrO YMPaBIIHHS JIOTICTUMHUMM HPOLIECAaMH, CIIPSIMOBaHUN Ha €(EKTHBHE
BUKOPHUCTaHHS PECYPCIB Ta MAKCHMI3alil0 €()EKTUBHOCTI JIOTICTUYHUX JIAHLOTIB.
3acrocyBanns Carnet TIR — BaHTa)KOCYTIPOBIAHOTO JOKYMEHTY, JI03BOJISIE aBTOMOOLIISIM
3 BaHTaXEM TMEPEeTHHATH KOPJOHM IO CHPOIIEHUX MHUTHUX MPOIEIypax.
BanTa)xocynpoBiHi JOKyMEHTH Jal0Th 3MOTY 36KOHOMHUTH YacC TOCTABKH BaHTAXIB Ta
3a0€3MeUNTH 3HMKEHHS 3araJIbHUX BUTPAT iX BIACHUKIB. EKOHOMIS "acy BiiOyBa€eThCs 3a
paxyHOK TOTO, II0 BIACHUKU JOKYMEHTY 3BUIBHSIOTHCS BIJ IJIATH BBI3HHMX 1 BUBI3HHUX
MUT Ta 300piB B IPOMIKHUX MUTHUISIX HA MapILIPYTI.

Taxum unHOM, AOCHIIKEHHS MMOKa3allo, M0 YKpaiHa 3aiiMae MPOBiAHI MO3ULIT B
eKCIIOPTI 3€pHOBHX, HE3BAXKAIOUM HA CKJIAJHY €KOHOMIYHY Ta MOJITHYHY CHUTYAIIiIO.
CraTtucTUyH1 JaHl CBIAYATh MPO 3HAYHI OOCITH EKCHOPTY MIICHUIll, KyKypyI3u Ta
SYMEHIO, TP ILbOMY CTPYKTypa TEPEeBE3CHb BKJIIOYAE MOPCHKI, 3aJi3HUYHI Ta
aBTOMOOUTbHI MapIIPYTH.

[TporHo3u po3BUTKY PUHKY BKa3ylOTh Ha HEOOXIAHICTH ajamnTailii JOTiCTHYHUX
CHCTEM J0 3MIHHHMX YMOB CBITOBOi TopriBii. [IpoaHanizoBaHi HOpMaTWBHO-IPABOBI
acleKTH MDKHApPOJHUX TIepeBe3eHb, TaKl $K 3aCTOCYBAaHHS BaHTAXOCYIPOBITHUX
JOKYMEHTIB, TOTPUMAHHS HOPM 111010 TabapUTiB 1 Barl TPAHCIIOPTHUX 3aC001B, BUMOTH
JI0 TOKYMEHTaJIBLHOTO CYMpPOBOY Ta PEKUMY Mpalll BOJIIiB HAJAIOTh 3MOTY ITiIBUILIUTH
AKICTh TPAaHCHOPTHOI nociyru. OcobauBa yBara Mae NpUAUISTHCH MTUTAHHAM O€3MeKH,
ONTUMI3all] MapLIPYTIB Ta 3HWKEHHIO ONEPALIMHUX BUTPAT 32 paXyHOK BUKOPHUCTAHHS
CY4aCHHX TE€XHOJIOT1i MOHITOPHHTY. 3HIKCHHS BUTPAT HA TIEPEBE3CHHS MOXKHA TOCATTH
3a paXyHOK MOJIEpHI3allli TPAHCIIOPTHOTO MAPKY 13 BIPOBAKEHHSIM OLJTbIII €KOHOMIYHUX
1 eKOJIOTTYHHUX MOJICJICH, 10 BiAMOBIIal0Th MibXkHapoIHUM cTaHaapTam Euro 5—Euro 6, a
TaKOX 3aCTOCYBaHHS PO3POOJICHOT METOAMKH PO3PaxXyHKY 3arajlbHUX TPAHCIOPTHUX
BUTpAT JJIsl ONTHMI3aIlii BUTPATHUX CTaTei: MaJIMBO, TEXHIYHE OOCIYrOBYBaHHS,
amMopTh3ailisg Ta 3apoOitHa tuiata. [locwiieHHS HOKYMEHTaIhbHOTO Ta HOPMAaTUBHOTO
CYIIPOBOJy TI€PEBE3CHh 4Yepe3 aBTOMATH3AIlI0 JOKYMEHTOOOITY 3a JOIMOMOTOI0
iHTerpoBanux IT-cucreM, A03BONUTH CKOPOTHTH 4Yac OGOPMIICHHS MIKHAPOIHUX
NepeBe3eHb Ta 3HU3UTU UMOBIPHICTH IIOMUJIOK.
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V]IK 656.2
AHAJII3 JOCBLLY PO3NOALITY MPOIMYCKHOI CIPOMOKHOCTI
SAJIIBHUYHUX JIHIA TA IOT0 BIIJINBY HA EOEKTUBHICTD
CHCTEMM JOCTABKH BAHTAKIB

IMaxnaeBu4 Ouer SIpociaBoBUY, acmipaHT
e-mail: shahnevich2@gmail.com
OxopoxoB Anapiit MuxaijoBu4, K.T.H., JIOUEHT
Ykpaincvkutl oeporcagrnutl yHigepcumem HAYKU i MeXHON02IU
e-mail: andrew.okorokoff(@gmail.com

Po3noninn mpomyckHOiI CHPOMOMKHOCTI 3ali3HUYHMX JIHHIA — CKJIagHUN
OpraHizaliifHUil Ta TEXHOJOTIYHUN TMpoIeC, SAKUH Ha PIBHI JEpKaBU Mae
peryiroBaTUCS SIK HalllOHAJIbHUM 3aKOHOAABCTBOM, TaK 1 MDKIEPKaBHUMHU YroJaMH,
JUIs 3a0€3MeUeHHs] TPAaH3UTHOTO Ta TPAaHCKOPAOHHOTO pyXy. [lopsnok po3nozainy mae
Oytn mpo3opuM, 3abe3nedyBaTH PIBHONPABHICTh JIOCTYyMy Ta e(eKTUBHE
BUKOPUCTaHHA IHPPACTPYKTYPH.

AHani3 gocBiy KpaiH €Bporneiickkoro Coro3y mokasye, 110 MepeIyMOBOIO
posnoainy € HupexktuBa 2012/34/EU (Single European Railway Directive), 1o
BUMAarae po3aiuieHHs c@ep HaJdaHHS TPAHCHOPTHUX TMOCIYr Ta YIpaBIiHHSA
TPaHCIOPTHOIO 1HQPACTPYKTYporo. BinnoBiiHO 10 HEl iHGPaCTPYKTypHI MEHEIKEPH
Ta oneparopu mepexi, Taki sk DB Netz y Himeuunni un SNCF Réseau y @panuii,
BIJIOBIJIAIOTh 3@ PO3MOAUI MPOMYCKHOI CIPOMOXKHOCTI MK NEPEBI3HUKAMU fKi, B
CBOIO 4Yepry, KOHKYpYIOTh 3a JOCTyll 10 Hei. B 000B’A3kHM 1HPPACTPYyKTypHHX
MEHE/KEpIB BXOAUTH 3a0€3MEUEHHs PIBHOTO JOCTYMy JJIs BCIX TEPEBI3HUKIB
HE3aJIe)KHO BiJ KpaiHU MOXOKEHHS YM (OopMHU BIIACHOCTI. B Takiii cucremi 3a 1oCTyI
710 IHPPACTPYKTYpHU MOKYTh KOHKYPYBAaTH SIK IPUBATHI, TaK 1 Jep>KaBHI MEPEBI3HUKH.

[Ipoienypa po3moauty mependadae AeKkiabka eramiB. Ha mepmomy
1H(DpacTpyKTYypHI MEHEIDKEpPH po3poOJsitoTh rpadik pyxy IMOi3MIB Ha PIK, SKAN
nyOIiKy€eThCs 3a3/1aJIeri/b, 3a MEePioJl Yacy, KUl BCTAHOBIIOETHCS 3aKOHOAABCTBOM.
[lepeBi3HUKHU B CBOIO YEpTy MICIIs MyOIiKallii mogaroTh 3asiBKM Ha YacOB1 BIKHA.

Jpyrum eraroM € BU3HAUEHHS NPIOPUTETHOCTI MOI3JIB Ta MEpPEeBE3CHb. Y
O11b1IOCTI KpaiH €Bponeiickkoro Coro3y nacakxupChbKi MepeBe3eHHS MAIOTh IPIOPUTET
HaJ BaHTQXHUMH, KpIM TOrO, € MPIOPUTETHICTh IMIBUJKICHUX IEPEBE3EHb HAJl
3BUYAMHUMHU Ta NPUMICHKUMHU. [liciss BHUIIIEHHS MPOMYCKHOI CIPOMOKHOCTI IS
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MACAXUPCHKOTO PyXY PO3MOJUISIOTHCS MEPIOAM Il BaHTAXXHUX MOI31iB. B meprry
Yepry HaJaroThCs MEePIOan AJi TPAH3UTHOTO Ta TPAHCKOPJOHHOTO PyXY.

Jis  MDKIEp:KaBHOI — KOOpJAMHAINT  €BPOMEMCHKUX  1HPPACTPYKTYPHHUX
meHemxkepie  ctBopeHo  RailNetEurope (RNE) - acomiamito  €BpomenlchbKux
1HOPACTPYKTYpHUX  MEHEIKEpiB, fAKa KOOPAUHYE  PO3MOAUT  MPOMYCKHOI
CIPOMOKHOCTI Ha MDKHapOAHMX MapuipyTax. s y3romkeHHs rpadikiB Mix
KpaiHaMu po3poliieHi cremianbHi iHCTpyMeHTH, Taki sk Path Coordination System
(PCS). Hanpuxkmnan, mapupyt Porrepmam—I'enys (xopumop RFC 1) motpebye
y3romkeHHs Mixk Hinepnannamu, bensriero, Himeuunnoro, IBefinapiero ta Itanieto.

[aTerpamis YkpaiHu A0 €BpONEUCHKOI TPAHCIOPTHOI CUCTEMU BUMaraTuMme B
TOMY UHCJIl BIPOBA/PKCHHS AaHAJIOTIYHUX MPOIEeAyp IIOJA0 JOCTYMy 10
1HPACTPYKTYPH 3TI3HUYHOTO TPAHCIIOPTY Ta PO3MOALTY MPOITYCKHOI CTPOMOKHOCTI.
[Ipote, noremep mnomiOHI mpoleAypd B Hallid KpaiHi HE MaloTh BIANOBIAHOI
3aKOHOJaBuOi 0a3u. TakoX Ba)XJIMBOIO MPOOJIIEMOIO € HAYKOBUM MIiAX1J Ta
dbopmamizailisi camoi Ipoleaypy PO3MNOIALTY IPOIMYCKHOT CIPOMOXKHOCTI. JIJIsl IThOTO €
JI€K1JIbKa BapiaHTIB, B TOMY YHUCII TAKUX, L0 BXXE 3aCTOCOBYIOThCS B KpaiHax €C.

Tak, MOXITUBE 3aCTOCYBaHHS SK MPOMOPIIAHOTO PO3MOALTY, KOJTH HasBHA
MPOMYCKHA CIIPOMOKHICTh PO3MOAISAETHCS B 3aJIEKHOCTI B1J pO3MIPY 3aMOBJICHb, TaK
1 ayKIIOHHUM MIJIX14, KOJW MEepIoAN MepeBe3eHb (YU OKpeMi HUTKHU rpadiky pyxy)
peani3yroTbCs Ha BIAKPUTHX ayKI10HAX.

B cBoro uepry peanizairisi TaKOro MiIX0Ay 10 OpraHizaiiii nepeBe3eHb, OCKUIbKU
BUJIIJICHHSI OKPEMHUX TEeplojiiB Tpadiky pyxy 4M OKpPEMHX HHUTOK MOTpPeOy€e 3HAUHHMX
3MiIH B TEXHOJIOT'11 OpraHi3allii nepeBi3HOro MpoLecy, 30KpemMa 3aB4aCHOTO I1/1BEICHHS
SK BaroHiB BIJIPaBHUKA, TaK 1 TATOBOTO PYXOMOTO CKJIay 3aji3HuIei0. B ymoBax
VYKp3ami3Hulll, KOJIM €IMHUM BJIACHUKOM TSTOBOTO PYXOMOTO CKJIaay € JEepKaBHUN
MEePEeBI3HUK, a BJACHUKOM BaroHiB — MHOKHMHA MPUBATHUX KOMIIAHIN, CTBOPIOIOTHCS
JIOJATKOB1 TEXHOJIOT1UHI MEPEIIKOIH JIJIsi TOBHOLIIHHOT OpraHi3allii Takoi TeXHOJIOTi.

656.073:631.3
TEXHOJIOI'TYHI ACIIEKTHU IEPEBE3EHHSA
CLJIbCBKOI'OCHOJIAPCBKOI TEXHIKA B YMOBAX
HIANMTPUEMCTBA «TPAHC-ABTO-/1»

Anppisimescbkuii Bitaaiit Boaogumuposuy, 3100yBau Marictparypu
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpainu
andriiashevskyi@gmail.com

[lepeBe3eHHs HeraOapUTHHUX BAHTAXIB, 30KpeMa CLIHCHKOTOCIOAAPCHKOI
TEXHIKH, € BaXXJIMBUM HAMPSMKOM TpPAaHCIOPTHOI Tamy3i Ykpainu. OcobauBoi
aKTyaJbHOCTI 1€ MUTaHHS HaOyBa€ B yMOBax BIWHM, KOJIM JIOTICTUYHI JIAHIIOTH
nopyuieHi, a Oe3leka IepeBe3eHb CTa€ NPIOPUTETHUM 3aBAaHHsAM. IlpuBaTHe
nianpueMcTBo  «TpaHc-ABTo-JI» € OaHUM 13 JiJepiB Ha PHUHKY I[1€PEBE3CHb

3 HayxoBwuii kepiBHuK — Onanko B.I'., K.T.H., TOIIEHT
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HerabapuTHUX BaHTaXIB B YKpaiHi, III0 Ma€ BJIaCHE BUPOOHMIITBO CIICIliaTi30BaHUX
pUYEIiB-TPaiB.

Jl5is TpaHCHOPTYBaHHS CUIbrocnTexHiku kommais « Tpanc-ABto-/I» mae mapk
CHeIiali30BaHNX aBTOMOOUTIB Ta MpPHYENiB, 10 CKJIaaAy SKOro BXOASAThH Tsradi,
nepeBaxxHo MAN TGX 18.580 3 motyxHicTio nBuryHa 420 K.C. Ta crermianxi3oBaHi
npuuenu-tpamu  TAD.Classic 40-3 BantaxomigiiomuicTio 40 T, 3 JOBXHHOIO
mwiatpopmu 10 M Ta 3 MOXKIMBICTIO TEJIECKOIMYHOTO TOMOBXEHHSA. B ymoBax
nignpuemctea MIIIT ®IPMA "EPIAOH", sxe cmiBnpamtoe 3 «Tpanc-ABTo-/»,
PEeryJsipHO TPOBOJUTHCA TPAHCHOPTYBAaHHS CUILCHKOTOCIOAAPCHKOI TEXHIKH 3
UYepnirisebkoi obsacti 10 Onechkoi 1 Hazaa. 30KpeMa, 3JIIMCHIOEThCS TePEeBE3CHHS
koMOaiiHiB Claas Lexion 8700 3a mapipytom ceio Scbku (Omecbka 001acTh) - cemno
KioukiB (UepHiriBcbka 001aCTh), T0BXKHHA SIKOTO 704 KM, TpUBaIICTh 131KK 21 roa 27
XB TPU HACTYIHUX 3aTparax: BuUTpara naiauBa 297,45 71, BapTICTh NEepeBE3CHHS
cTaHoBUTH 01m3bK0 30 000 rpH.
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Pucynox 1. Tsrau MAN TGX 3 tpaiom TAD Classic 25-2 Ha nepeBe3eHHi
KOMOaiHy

BiiickkoBi  O1i  BHECHIM CYTTE€BI KOPEKTHUBM B TMPOIEC MEpPEBE3CHHS
CIITLCHKOTOCIIOAPCHKOI TEXHIKH B MiANMPUEMCTBI. OCHOBHUMHM BUKJIMKAMHU ISl HOTO
CTaJIM HEOOXIJHICTh 3a0e3neuyBaTH Oe€3MeKy MapUIpyTiB Ta IMEpCOHANy MpuU
IJIaHyBaHHI MepeBe3eHb. Y perioHax MiABUIIEHOI HeOe3neKu 0yJio 3MIHEHO MOPSIIOK
orepaliii: CIoYaTKy TEXHIKY 3aBaHTaXXYIOTh Ha TpaJl, & BXKE IMICJIA BUI3ly B Oe3neuHe
MICLI€ BOJIM 31MCHIOE KPIIUIEHHS BaHTaxXy. Yepe3 MOLIKOIKEHY 1H(PACTPYKTYpy
(po30uTi goporu, MiAIpBaHI MOCTH) JIOBOJAWTHCS TUIAHYBAaTU aJbTEPHATHBHI
MapHIpyTH, 110 TPU3BOAUTH 0 30UTBIIICHHS TPOOITIB 32 MapIIPyTaMu Ta 30UTbIIEHHS
co01BapTOCTI IEPEBE3CHb.

3HauyHa YacTWHA TPaJiB, SKI paHillle BUKOPUCTOBYBAIHMCH JJIsi TICPEBE3CHHS
CUTBTOCIITEXHIKH, 3apa3 3aJlisTHa JIsi TPAHCIIOPTYBaHHS BiiCbKOBOTO oOnaaHaHHs. [le
CTBOPIO€ MPOOJIEMH B CE30H MOCIBHOT KaMIlaHii Ta )KHUB. SIK pe3ysbTar, uepe3 HecTauy
TPAaHCHOPTHUX 3ac00IB (PIKCYIOThCS MOPYUIEHHS Y TMPOBEACHHI TEXHOJIOTTYHUX
nporieciB. 3okpema, B "MIIII ®IPMA "EPIJOH" ne mnpuszBeno 10 3MiHH
arpoOTEXHIYHUX CTPOKIB MPOBEECHHS MMOCIBHOI Ta 30MPaJIbHOI KOMITaH1i.

76



3biprux me3 VIII-i Mixnapoonoi HayKoeo-npakmuunoi Kongepenuii «Aemomobinvrui mpancnopm ma ingpacmpyximypar

[lepeBe3eHHsT HErabapuUTHUX BaHTAXKIB PETYIIOETHCS HU3KOK HOPMATHUBHUX
JIOKYMEHTIB, TAKUMH SIK 3aKOH ITPO aBTOMOOUTEHUI TpaHcnopT [ 1], mpaBuia 1oOpoxKHBOTO
pyXy [2], nepeBe3eHHs BaHTaXiB aBTOMOOLTBEHUM TPAHCIIOPTOM B YKpaiHi [3], mpo mpoi3a
BEJIMKOTA0ApPUTHUX Ta BETMKOBATOBUX TPAHCIIOPTHUX 3ac00iB [4].

3aKOHO/MABCTBO YKpaiHM BCTAHOBIIOE UITKI BHUMOTHM JO TIE€PEBE3CHHS
CLIbCBKOTOCTIONAPCHKOT TEXHIKM, LIMpUHA SKOi TepeBHIlye 2,6 M, 30Kpema:
OOOB'SI3KOBE BHUKOPUCTAHHS pO3MI3HABAJbHUX 3HAKIB, Ta0apUTHUX BOTHIB Ta
CYNpOBOJY AaBTOMOOIJIEM MPUKPUTTA 3 MPOOIUCKOBUM MASYKOM OPAHKEBOTO
KoJIbopy. JJiss 0coOMMBO BEMUMKHUX TPAHCHOPTHUX 3aC001B (AOBXKHUHOIO mMoHan 120 M
a6o Baroro Oinbiie 40 TOHH) HEOOX1AHUHN CYNPOBIA MO, 10 3a0e3meuye Oe3reKy
pyXy Ta KOHTpPOJIb 3a JOTpUMaHHsAM mpaBui. [li1oTH cymnpoBomay, pyXaro4Hch
nomnepeay HerabapuTHOTO TPAHCIOPTY, BUKOPUCTOBYIOTH CIELIaNIbHI TaOIMUKH,
3HaKM Ta 00JIaAHAHHA JJIS MONEPEKEHHsI 1HIIMX YYaCHUKIB pyXy Ta 0OJIalITyBaHHs
TPAaHCHOPTHUX LUISAXIB AJ1 O€3MepelIKoAHOro Ta 6e3aBapiiHOrO MPOi3Ay aBTOMOI3/1B
3 HerabapuTHUM BaHTAXKEM, IO € KPUTHYHO BAXKIMBUM €JIEMEHTOM O€3MeYHOTrO
TPAHCTIOPTYBaHHSI.

TpancnopTHUI IpoLEeC CKIATAETHCS 3 OKPEMUX OIEpalliid:

1. IlizroroBka TEXHIKU A0 MEPEBE3CHHS, KU BKIOYAE BCTAHOBJICHHS BaXKEIS
KOpOOKHM mepejad TEXHIKH, 110 MEPEeBO3UTHCS Ha MEpIIy HIBUAKICTh; BKIIOUEHHS
My(TH 34YEIJICHHS; BiJIKaUyBaHHS MaJbHOIO Ta BOJAW 3 CUCTEM; 3aXUCT JETaJleH, SKi
M1IAI0THCS KOPO3ii, aHTUKOPO3IMHUM MaCTUJIOM.

2. 3aBaHTaXXE€HHS Ha Tpaj: BHUOIp ONTUMAJIBHOIO CHOCOOY 3aBaHTaKEHHS
(nepenHe abo 3a/iHE); MPAaBWIbHE PO3TAIyBaHHS BIJCIKY JBUT'YHA; BUKOPUCTaHHS
CHCIIaJIbHAX BHIMOK IS KOJIIC; HaJiiHE KPIIUICHHS CHEIllabHUMH JIAHIFOTaMH 3
BUCOKOMIIIHOT CTaJIl; 3aCTOCYBaHHSI MTPOTUBIAKOTHUX OIOP Ta MPOTUKOB3KUX MATEPIaIiB.

3. TpancnopTyBaHHS: AOTPUMaHHS HIBUAKICHOTO pexumy (50-75 km/ron);
BUKOPHUCTAHHS CYNPOBO/IY MPH MEPEBUIIICHHI TA0ApUTIB; pyX MEPEBAKHO B HIYHUI Yac
JUISL MIHIMI13aI1ii TepenIko/I.

4. BuBaHTaXe€HHSA 3 Tpayly: BHOIp OE€3MEUHOTO MICIsl JJI PO3BAHTAKCHHS,
MOETarHe 3HATTS KPIIJIEHb; KOHTPOJIbOBAHUMN 3'13]] TEXHIKH 3 MIaTHOPMH.

[Ipu TpaHncnopTyBaHHI HErabApUTHOI TEXHIKA KJIHOYOBUM (DaKTOPOM YCIHIXY €
HaJlliHE KpIIUIEHHS Ta ONTHUMalbHE PO3MIIIEHHS BaHTaXy Ha HU3bKOPAMHHX
rmatdopmax. CydacHi MeToau (Qikcailii BKIIOYAIOTh 3aCTOCYBAaHHS CITEIialli30BaHUX
BHCOKOMIITHMX JIAHITIOT1B, HATSHKHUX PEMEHIB, @ TaKOXK 1HHOBAIIMHUX MPOTHKOB3KUX
MaTepiajiB, 110 3HAYHO MiJIBUIMYIOTh O€3MeKy NepeBe3eHb. |[HKeHepHU miaxia Ao
pPO3MOMITY HABAHTAKEHHS BHMAarae peTeIbHOTO aHali3y IEHTPY Bard, rabapuTiB Ta
MacH BaHTaXYy, 110 JI03BOJISE 3aM00ITTH KPUTUIHUM HaBaHTKEHHSIM Ha KOHCTPYKITITO
TPaHCHOPTHOTO 3aco0y. TeXHOJOTIYHI PINIEHHS, BOPOBAHKEHI B KOHCTPYKIIIO
CydaCHUX TpajiB — BiJ] MOIYJbHHX PO3IMIMPIOBAYIB TUIATGPOPM 70 MPEIU3IMHIX
TIApaBIIYHUX CHUCTEM PETyJIOBaHHS — CTBOPIOIOTH YHiBepcalibHy 0a3y juis
TPAHCTIOPTYBaHHS Pi3HOMaHITHOTO MPOMHUCIOBOTO OOJaiHAHHS, 3a0e3Meuy0odn Horo
IUTICHICTh Ta JOTPUMAHHS BC1X HOPM O€3MEKU Ha I0pOorax.

[lepeBe3eHHsT CUTHCHKOTOCIONAPCHKOI TEXHIKH € CKIAJHUM TEXHOJIOTTYHUM
MPOLIECOM, 1110 BUMArae CrHemiaji3oBaHOro TPAHCHOPTY, AOTPUMAHHS HOPMATHBHHUX
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BUMOT Ta BHCOKOi Kamidikaiii mnepcoHany. B ymoBax BiiHM IIei TIpoiiec
YCKJIQIHIOETHCS JOJATKOBUMH (pakTopaMu Oe3mekd Ta Ae(iluToM TpaHCHOPTHHUX
3aco06iB. [TimnpuemctBo «Tpanc-ABTO-/I» yCHINIHO aAanTyBalio0 CBOIO JiSUTBHICTH A0
HOBUX BUKJTUKIB, 3a0e3neuyoun Oe3nepebiitHe TPaHCIIOPTYBAHHS
CLIbCBKOTOCTIONAPCHKOT TEeXHIKM He jume ausi mianpuemcta MIIT ®OIPMA
"EPIZIOH", a i 1u1st BChOro arpapHoro ceKTopy YKpaiHu.
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656.073:001.8
GEOLOGISTICS AS AN AREA OF SCIENTIFIC INQUIRY

Yaroslava Vakylenko, student,*
National University of Life an Environmental Sceince of Ukraine
yaroslavavakylenko@gmail.com

Ukraine, as a country with a high transit coefficient in Europe, actively
participates in international economic relations. At the same time, economic ties within
the state are becoming more complicated — between enterprises, industries, and regions.
Modern economic processes are accompanied by a significant growth in population
mobility and an increase in the level of individual territories’ accessibility. Such
aspects of doing business and serving consumers as quality, timeliness and accuracy in
satisfying their requests are becoming increasingly important. As a result, the role of
transport and logistics is growing.

Transport has always been and remains one of the main components of the social
and economic life of society, it is an integral part of every production, and ensures
continuous and mass delivery of all types of raw materials, fuel and products from
points of production to points of consumption, and also implements the division of
labour, specialization and cooperation of production. Without transport, rational
production placement, and the development of new territories and natural resources is
unthinkable. Transport also plays a major role in mobilization functions in the context
of combat operations.

4 HayxoBwuii kepiBHuK — Onanko B.I'., K.T.H., TOIIEHT
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Traditionally, transport was considered according to its main branches (sectoral
approach): railway, road, sea, river, pipeline. From the point of view of the functional
approach, when the main attention is focused on the target aspect, we can talk about
ensuring economically profitable and convenient transportation of goods and
passengers along specific routes through effective combinations of different types of
transport into single technological chains.

The processes of globalization and internationalization of the world economy
have contributed to the growth of the role of logistics as an effective tool for increasing
the efficiency and competitiveness of enterprises in the markets of goods and services,
and have also led to the formation of international transport corridors, global and
regional supply chains, powerful logistics clusters and alliances.

The effectiveness of logistics systems directly depends on their territorial
organization. The latter, in turn, are formed under the influence of prerequisites and
factors, many of which are of a socio-geographical nature.

Geography traditionally considers transport as an important element of the
territory, closely related to specific natural and socio-economic conditions. In modern
social geography, transport is considered as a specific communication infrastructure
branch of the production and service sector, which provides the needs of the economy
and the population for all types of transportation. Therefore, the relevance of the
scientific development of theoretical foundations for the effective territorial
organization of economic relations of Ukraine — both domestic and international — is
increasing. The response to this need is the emergence of a new interdisciplinary
scientific and practical direction — geologistics, which is formed on the border of
logistics and social geography.

The concept of geologistics, unlike the concept of logistics, is still insufficiently
developed both in Ukraine and abroad. Geologistics should be considered as a
comprehensive science since transport systems are complex open systems that interact
with each other and with the environment, and each element of the transport system is
connected to many others. The analysis of concepts in geologistics is based on the
methods and methodology borrowed from other disciplines, such as economics,
mathematics, statistics, planning, and demography. Thus, multidisciplinarity is one of
the characteristics of geologistics [1], when each scientific discipline provides its
contribution to the overall study of transport.

The concepts and terms used in geologistics are mostly borrowed from the
geography of transport and logistics. The authors I. G. Smirnov, T. V. Kosareva [2]
conclude that geologistics (social-geographic logistics) is formed within the framework
of logistics, understanding it as a new interdisciplinary scientific and practical direction
that is formed on the border of logistics and social geography, which studies the
scientific organization (in the modern logistical sense) of territorial-economic (or more
broadly - geographical-spatial) connections and relationships.

As a result of the analysis [3] it was established that modern geologistics
provides forecasting, planning and formation of world economic relations regarding
the supply of material resources or the provision of services, their development,
rationalization and optimization. Geologistics provides international movement of
goods and material values through cargo terminals, places of warehousing, storage,
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concentration and distribution of logistics flows (material, information, financial,
service, intellectual, personnel, etc.).

In the works [4] geologistics is defined as a new interdisciplinary scientific and
practical direction that studies the socio-geographical prerequisites and geospatial
organization of territorial logistics systems and the passenger, cargo, information and
financial flows created by them for its optimization.

Geologistics studies the spatial organization of end-to-end logistics (commodity-
information-financial) flows that connect the spheres of supply, production and sales
of enterprises of various sectors of the economy, as well as agro-industrial and
territorial-production complexes of all levels, including international. The author
analyses the geologistical characteristics of the Western region in terms of transport
and distribution logistics activities and its geospatial organization using the example of
grain logistics of the region.

In the work [5] the issues of geologistics are considered in the context of the
development of the transport and logistics infrastructure of Ukraine. In the conditions
of modern warfare, transport and logistics support is developed together with military
operations and greatly influences the formation of Ukraine’s defence capability and
ways to increase its level [6].

Thus, the relevance of the development of the field of geologistics in modern
conditions is determined by the modern requirements of economic and social
development.

References

1. Smyrnov [.H. Lohistyka: prostorovo-terytorialnyi vymir: Monohr. — K.: Obrii,
2004. — 335 s.

2. Smyrnov [.H., Kosareva T.V. Transportna lohistyka: navch. pos. — K.: Tsentr
uchbovoi literatury, 2008. — 224 s.

2. Senkiv M. I. Poniattievo-terminolohichnyi aparat heolohistyky : lohiko-
matematychne modeliuvannia / M.1. Senkiv // Shevchenkivska vesna — 2014. Ch. 3 :
Heohrafiia : zb. nauk. prats XII mizhnar. nauk. mizhdystsyplinarnoi konf. studentiv,
aspirantiv ta molodykh vchenykh. — Kyiv : Print-Servis, 2014. — Vyp. 12. — S. 218-221.

4. Kharchenko, M., Tsymbalistova, O., Yudenko, Ye. (2020). Formuvannia
poniattievo-katehoriinoho aparatu heolohistyky v umovakh informatsiinoi ekonomiky.
Pidpryiemnytstvo ta innovatsii, (14), 74-78. https://doi.org/10.37320/2415-3583/14.14

5. Senkiv M. 1. Heolohistychna optymizatsiia rozmishchennia rozpodilchykh
tsentriv silskohospodarskoi produktsii u Zakhidnomu rehioni Ukrainy / M.1. Senkiv //
Visnyk Odeskoho natsionalnoho universytetu im. I.I. Mechnikova. Heohrafichni ta
heolohichni nauky. — Odesa : ONU im. [.I. Mechnikova, 2016. — Tom 21. — Vyp. 1
(28). — S. 153-163.

6. Senkiv M. I. Transportna heolohistyka z tochky zoru oboronozdatnosti
Ukrainy / ML.I. Senkiv, Ya.le. Ivakh // Visnyk Kyivskoho natsionalnoho universytetu
imeni Tarasa Shevchenka. Heohrafiia. — Kyiv : KNU im. Tarasa Shevchenka, 2015. —
Vyp. 1 (63). S. 40-43.

80



3biprux me3 VIII-i Mixnapoonoi HayKoeo-npakmuunoi Kongepenuii «Aemomobinvrui mpancnopm ma ingpacmpyximypar

V]IK 656
CYYACHI X0/ IO BUPIIIEHHS 3AJJAYT 3ABAHTAKEHHSA
TPAHCIIOPTHOT'O 3ACOBY

Kiaumenko Cepriii MukosiaiioBuy 3100yBay BHILOI OCBITH °,
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu
e-mail: Ixenotxll@gmail.com

3amaya 3aBaHTaXXEHHS TPAHCIIOPTHOTO 3aCO0Y € OJHIEI0 3 KIIOYOBHUX MpoOsieM
y ctepi JOTICTUKM Ta TPAHCIOPTYBAHHsA BaHTaXiB. 1i BUpIllIEHHs CIIPAMOBAaHE Ha
ONTHUMAJIbHE PO3MIIICHHS BaHTAXy 3 ypaXyBaHHSIM OOMEXEHb 3a Baroro, 00'eMoM Ta
cnenupIYHUMUA  XapaKTePUCTUKAMH KOXHOTO BHJY BaHTaXy, M0 JO3BOJIAE
3a0e3neunTu Oe3neuny Ta ePeKTUBHY eKCILTyaTallilo TPaHCIIOPTHOTO 3ac00y.

JUis BHUpIIEHHA 3ajayl 3aBaHTAKEHHS BUKOPUCTOBYIOTHCS E€BpPUCTUYHI
QITOPUTMH, $IK1 JI03BOJISIIOTH OTPUMATH €(PEKTHUBHI PIIIEHHS B yMOBaX OOMEKEHHX
OOYHUCIIOBAILHUX PECYPCIB.

3acTOCYyBaHHA MAaTEMAaTUYHUX Ta €BPUCTUYHHMX METOJIB JO03BOJSE CTBOPUTHU
e(EeKTHUBHY CUCTEMY OINTUMI3ALlli 3aBAHTAKEHHS TPAHCIOPTHOrO 3aco0y, sKa CIpusie
MIJIBUIICHHIO €KOHOMIYHOT €(DEeKTUBHOCTI IEPEBE3ECHb.

OngHuM 3 KpUTEpliB € TUN ONTHUMI3alli — MaKCHUMI3allisl 3aBAHTAKEHHS (3a
Macoro, 00’eMoM a0 KUIBKICTIO OJMHMIIL BaHTaXy) UM MIHIMI3aIlisd KUIBKOCTI
TPAaHCIOPTHUX 3ac00iB. Y MpaKkTHUIll TEPEeBE3eHb YacTO BUHUKAE HEOOXIJIHICTh
pO3B’sA3aHHS 3aJlayl 3 MHOKMHHUM 3aBaHTAKEHHSIM, KOJIM BaHTaX (OPMY€EThCS 3
PI3HOPIAHUX €JIEMEHTIB, KOJKEH 3 SIKUX MAa€ BIACHI XapaKTEPUCTUKH, HAIPUKJIIA, Bary,
00’eM ab0 KpUXKICTb.

Takox 3a1a4i MOAUIAIOTHCS Ha IeTepMiHOBaHI (yCl TapaMeTpu BiIOMi Harepe)
Ta CTOXACTHYHI (HasiBHI €JEMEHTH HEBU3HAUCHOCTI, HAMPHUKJIAJ, BUIIAJIKOBlI 3MiIHU
Baru abo rabapuriB).

VY npakrtuil HaityacTille NpauooTh 13 1eTEPMIHOBAHUMU MOCTAHOBKAMM, OJTHAK
y cdepl auctpuOyiii abo OCTaBKU «OCTAaHHBOI MU MOXYTh BHUHHMKATU 1
CTOXACTUYHI (4aCTKOBO a00 MOBHICTIO HE BU3HAYEH1) CLEHapIi.

Po3pi3Hst0Th 335124l 3 PIKCOBAHUM 1 3MIHHUM HA0OpPOM BaHTaXIiB: y MEPUIOMY
BUMAKY HIETHCS MPO KOHKPETHY MapTio, M0 MOTpedye 3aBaHTaXKEHHS, Y JPYTOMY —
MO>KJIMBA ONTUMI3aIlisi BUOOPY BaHTAXy 3 JIOCTYITHOTO MEPETiKy.

dopManpHO 3a/1auy 3aBaHTAKEHHS TPAHCIOPTHOTO 3aC00y MOKHA OIMUCATH 5K
3a/laqyy ONTUMAJLHOTO PO3MIIICHHS MHOXKWHU TPEAMETIB (BaHTAXHUX OAUHUIL) Y
00MEKEHOMY MPOCTOP1, TPU IBOMY JTOTPUMYIOUYHCH IIEBHUX OOMEKEHb.

Hexait MaeMo n BaHTaxiB, KOXKEH 3 SKUX XapaKTEPHU3YEThCS MAcol W; Ta
ob’eMoMm v;, nae i=12,..,n. TpauncropTHui 3aci0 Mae€ TpaHUYHY
BaHTaXOMiAHOMHICTE W 1 00°em V.

3> HaykoBwuii kepiBHUK — 3arypcbkuii Oner MukonaifoBud 1.e.H., Ipodecop
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MeTto10 € MaKCHMIi3yBaTH 3arajibHy BapTiCTh 400 Macy 3aBaHTAXKEHHUX BaHTaXIB,
HE NEPEBUILYIOYHA OOMEKECHHS:

Yieq Cix; = max (1)
3a HACTYITHUX YMOB:
?:1 Wi X; < W, (2)
= Vix; <V, (3)
x; € {0,1},Vi. 4)
7€ ¢; — IHHICTH a00 MPIOPUTET BaHTAXKY,
X; — OlHapHa 3MiIHHA, sKa JOPIBHIOE 1, SKIIO BaHTaX [ BKJIOYEHUH 10

3aBaHTaKeHH, 1 0 — KO Hi.

Ils 3amada € y3araibHEHHsM 3amadi mpo prok3ak (knapsack problem), ska
HaJIeKHUTh 10 NP-ckimagHux 3amad. Y mpakTHIll mIepeBe3eHb MOXKYTh 3aCTOCOBYBATHCH
SK TOYHI alTOPUTMU (HANPUKJIIAJ, TUIOK 1 MEX, JUHAMIYHOTO NMPOrpaMyBaHHs), TaK 1
HaOImKeH1 MeTou (kaAgi0H1 aIrOPUTMHU, JJOKAJIbHUM MOIIYK TOIIO).

VY migcymKy, po3risiy 3a/adl 3aBaHTaXKEHHS TPAHCIOPTHOTO 3ac00y JT03BOJISIE
YCBIJIOMHTH 1i BOXXJIMBICTH JJI ONTHUMI3AIil JOTICTUYHUX MPOIECIB Ta MaKCHUMIi3arlii
E€KOHOMIYHOI €(DEKTUBHOCTI TIEPEBE3CHb.

CyuacHi miaxoju, 1o 6a3yrThCs Ha MaTEMaTHYHUX MOJEIAX, 30KpeMa aHai31
3a/layl MpO PIOK3aK, JO3BOJSIOTH TOYHO (opmMalli3yBaTH yYMOBHM 3aBaHTaXCHHS 3
ypaxyBaHHAM OOMEXEHb 3a Baroo, 00’eMoM. 3aCTOCYBaHHS SIK TOYHUX METO/IIB, TaK 1
EBPUCTUYHHUX QITOPUTMIB 3a0e3reuye THYYKICTh Yy TMOIIYKY ONTHUMAaJIbHUX a0o
HAaOJMKEHUX pIlIeHb, WO BIANOBIIAIOTH MOTPEOdaM pPeaJbHOTO JIOTICTUYHOIO
TJTaHYBaHHS.

Jlireparypa

1. Kellerer H., Pferschy U., Pisinger D. Knapsack Problems. Springer-Verlag
Berlin Heidelberg, 2004. 546.

2. Jing X., Liu Y., Cao W. A Hybrid Genetic Algorithm for Route Optimization
in Multimodal Transport. Proceedings of the 2012 Fifth International Symposium on
Computational Intelligence and Design, October 2012, 198-201.

3. Wilbaut C., Hanafi S., Coelho .M., Lucena A. The Knapsack Problem and Its
Variants: Formulations and Solution Methods. In: Salhi, S., Boylan, J. (eds) The
Palgrave Handbook of Operations Research . Palgrave Macmillan, Cham. 2022/ 105-
151.

4. Zagurskyi O., Pokusa T., Zagurska S., Ohiienko M., Titova L., Rogovskii
I. Ohiienko A., Razumova K., Berezova L. Current trends in development of transport
and logistics systems of delivery of fast perishable foodstuffs. Monograph. Opole: The
Academy of Management and Administration in Opole, 2021, 238.

5. Zagurskiy O., Savchenko L., Makhmudov I., Matsiuk V. Assessment of
socio-ecological efficiency of transport and logistics activity. Proceedings of
21st International Scientific Conference Engineering for Rural Development 25-
27.05.2022 Jelgava, LATVIA. 543-550.

82



3biprux me3 VIII-i Mixnapoonoi HayKoeo-npakmuunoi Kongepenuii «Aemomobinvrui mpancnopm ma ingpacmpyximypar

V]IK 504:65
YJIOCKOHAJIEHHS TPAHCIIOPTHOI CHCTEMHU MICTA OCTPOT
3A EKOJIOTTYHUM KPUTEPIEM

Mamiok Karepuna IBaniBHa, 3100yBay BUIIO1 OCBITH 6
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu
e-mail: katyaa3691@gmail.com

CydacHi MicTa BCE 4YacTille 3IIITOBXYIOTbCA 3 TOTPeOOI0 TpaHcopmarlii
BYJIUYHOI 1H(PACTPYKTypH, 30KpeMa — TEpPETBOPEHHS aBTOMOOUIBHUX JIOPIT Y
mimoxigHi 30HU. [le moB’sS3aH0 3 TOCWJICHHSIM €KOJIOTIYHUX BUKIIUKIB 1 MparHEHHSIM
CTBOPUTH OLIbII KOM(OpPTHE MICBKE CEpeIOBHINE I MEMIKaHIB. Y Oaratbox
KpaiHax y»e aKTUBHO PO3LIMPIOIOTh TPOTYapH, O0IAIITOBYIOTh BEIOCUIIEIHI JOPIKKA
Ta BAOCKOHAIIOIOTH TPOMAJCHKUNA TPAHCIOPT, MOCTYIOBO 3MEHIIYIOYH MPIOPUTET
aBToTpaHcnopTy. Cepes roJIOBHUX YMHHUKIB, 1110 CIIOHYKAIOTh MICTa IEPEXOIUTH 10
HimoxigHoro ¢opmary, 0akaHHs MOKPALTUTH €KOJOTIYHY cUTyallito. BuBiibHEHHS
IPOCTOPY BiJ aBTOTPAHCIIOPTY CHpHUSE 3MEHILEHHIO PiBHS 3a0pyIHEHHS MOBITPS Ta
IIyMy, @ TaKOXX CTUMYJIIO€ BUKOPUCTAHHS aJIbTEPHATUBHUX BUJIB MEPECyBaHHSA —
BEJIOCUIIE/IB, CAMOKATIB TOIIO. AHaniTuka 3 pecypcy SaveEcoBot cBiguuth mpo
HOTIPILIEHHS €KOJIOTITYHOTO CTaHy B MICTaX, TOK OHOBJIEHHSI TPAHCIIOPTHOI MOJEINI €
He JIMIIe 0akaHUM, a i HEOOX1THUM.

V¥ micti Octpor O0ysi0 00paHo AB1 KJIFOUOBI BYJIHII, SIKI JOLIUIBHO IEPETBOPUTH
Ha MIIIOX1JH1 30HU B MEXaX 3aXO0/(1B 13 MOKPAIEHH MICBKOTO CEpEI0BHUILA, O€3MEKH
MIIIOXO/IIB Ta PO3BUTKY CTAJIOIO TPAHCIIOPTY.

o Jlumanka Ha Bynuii ["anbiiku OcTpo3bKOi € EKOHOMIYHUM SApOM MicTa. TyT
30Cepe/KeHa BeJIMKa KUIBKICTh  JIPIOHUX  TOPrOBEIBHUX TOYOK, 3aKJIaJlIB
o0cayroByBaHHs Ta 00'€KTIB IHQPACTPYKTYPH, SIKI HIOJIEHHO MPUBAOIIOIOTh 3HAYHUN
MIoXigHUHN MoTiK. Uepes 1ie BYIUll € HaA3BHUYANHO TOMYJISIPHOIO Cepell MICIICBUX
KUTENB 1 BiaBigyBauiB. OJHAaK HASBHICTh BEIUKOI KUIBKOCTI IPHUITAPKOBAHUX
TPAaHCIOPTHUX 3acO0IB YacTO CTBOPIOE TEPEHIKOAU JUIsl PyXy MIMIOXOJIB Ta
YCKIIAQIHIOE TIPOi3a Tt BoaiiB. Taka cutyaiiist popMye MATPYHTS AJIs aKTyaIbHOCTI il
TpaHchopmarlii Ha MIIIOXIAHY 30HY, IO JO3BOJIUTH CTBOPUTH OUIbII OE3MEYHU,
BIJIKpUTHI Ta IPUBAOIUBUHN TPOCTIP.

o Jlinguka Ha Bynumi [lamaniHa mae 3HaYHY KyJIbTYpHY Ta TYpUCTUYHY
I[IHHICTh, OCKIJIBKHM TYT po3TaloBaHuii My3el KHUTU Ta ApyKapcTBa, KU € OAHIEIO 3
HalBU3HAYHIMIMX MaM ATOK Micta. Ekcrmosuiiss My3ero 3aiiMae TpU TOBEPXHU
icropuunoi OyaiBii JIyupkoi Opamu. CaM My3eit 0yJi0 CTBOPEHO Ha OCHOB1 KHHUYKKOBOT
KOJIEKLI1i Kpa€3HABYOro My3€lo, Ky 3anouyaTkyBaiio me y 1909—1912 pokax bpartcTo
iMeH1 kHs31B OcTpo3bkuX. Llst Bynuis moHsa npuBadIiroe TYPUCTIB, HOCHTITHUKIB Ta
YUHIBCBKY MOJIO/Ib, 1 CTBOPEHHSI TYT HIIIOX1AHOI 30HU JO3BOJIMIIO O TOKPAILUTH Y MOBH
JUIS KYJIbTYPHOTO JO3BULISA, CIPUSATH PO3BUTKY TYPU3MY Ta 3a0€3MEeUUTH 30€pEeKEeHHS
1CTOpUYHOT aTMOC(EepH IOTO PalioHy.

¢ Haykosuii kepiBHuK — 3arypcbkuii Oner MukosaifoBuy J1.e.H., Ipodecop
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JIns po3yMiHHS TOTEHILIMHOTO BIUIMBY 3alpOBAKCHHS IMIMIOX1THOT 30HH,
30kpema Ha mnpukiani Byd. [ampmiku OcCTpoO3bKOi, NOIIBHO 3aCTOCYBAaTH METOJ
MEePEPO3NOAITY TPAHCIIOPTHUX MOTOKIB. lleit MeTon m03BOJIsSE€ OLIHUTH 3MIHU Y
BUKOPHCTaHHI MaplIPyTiB B YMOBaX OOMEXEHOTO aBTOMOOULIHHOTO JOCTYMY [0
HEHTPY MicTa. Y MeXax I[bOTO aHali3y pO3TJSAaloThCs J1Ba albTEPHATHBHHUX
TPAHCTIOPTHUX NUISIXU:

: i
&
I o @
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an

Puc. 1. ®parmenT mapmpyty Nel Puc. 2 ®parment mapmpyty Ne2
«Octpor-cT.Octpor» «Octpor-Morunsian»

1. Mapupyt «ctanmiss Octpor — neHtp OcTpora», KUl MPOXOIUTH uepe3
LEHTpaJIbHy YaCTHHY MICTa Ta Nepeadavyae BUKOPUCTAHHS TUISTHKY, 3allJIJaHOBAHOT J0
MEePEeTBOPEHHS Ha MIMIOXIAHY. Y pasi peamizaiii MPOEKTy Iedl MapumipyT CTaHe
HEJOCTYITHUM 11 aBTOTPAHCIIOPTY.

2. Mapuipyt «Morumsiau — eHTp OcTporay, sskuii IpoXoauTh 00’ 13HO0 JT0POToi0
1 B MallOyTHHOMY MO’K€ B3ATH Ha c€0€ YaCTUHY HABAHTAKEHHS 3 OCHOBHOTI'O IIIJISIXY.

L1 ABa MapuIpyTH MarOTh YaCTKOBE MEPETUHAHHS, 10 JO3BOJISIE PO3IIIAIATH iX SIK
B3a€MO3aMiHHI. Y pa3l 3aKpUTTS OAHOTO 3 HUX Yepe3 3allpOBAKEHHS MIIIOX1THOI 30HHU,
TPAHCIOPTHHI MOTIK MOXKe OyTH Mepepo3noAiIeHu iHIIMM MapiipyToMm. Lle 3a0e3neuye
HEOOXIJTHY THYYKICTh TPAHCIOPTHOI CUCTEMH MICTa Ta 3MEHIIYE PU3UKH BUHUKHEHHS
3HAYHUX 3aTOpPiB YW OOMEXKEeHb Uil MOOUIBHOCTI MewkaHuiB.Jlns — anamizy
MacaXUPOMOTOKIB Ta X MOKJIMBOTO TIEPEHECEHHS! Ha aIbTEPHATHMBHI MapuIpyTu OYJIo
MPOBEACHO JIETallbHI PO3PaxXyHKH, SKI BpPaXxOBYBAIM KUIBKICTh TACaXHPIB, IO
KOPHUCTYIOTBCSI TPOMAJICBKUM TPAHCIIOPTOM YIIPOAOBXK JTHS. 3aBISKU UM PO3paxyHKaM
BJQJIOCS BU3HAYUTH ONTUMAJIBHUN PO3MOAUT TMACAKHUPIB MK KOHKYPYIOUHUMH
MapIipyTaMu Ta  T[POAHATI3YBaTH  MOMJIMBICTh  IEpPEHAIPABICHHS  YaCTHUHH
MAaCKUPONOTOKY HAa OJMWH 13 HHUX. AHaNI3 BKIIOYaB OIIHKY PIBHS 3aBaHTAXCHHS
MapIIpyTIiB y Pi3HI TOAWHU 00W, a TAaKOXK BpaxyBaHHS (DaKTOpiB, 110 BIUTMBAIOTH HA
BUOIp MacakupaMu KOHKPETHOTrO HampsaMy. Takuil miaxig AaB 3MOTY 3I1IMCHUTH
MPOTHO3HI PO3pPaxXyHKH TOIMUTY HAa TPOMAJCHKHA TPAHCHOPT Ta BU3HAYUTU MUISIXU
OINTUMI3aIlT MAPIIPYTHOT MEPEXK1 3817151 MIABUIICHHS €)EKTUBHOCTI IIEPEBE3CHb.

[Tix yac mociiKeHHs €KOJIOTIYHUX aCTEeKTIB CTBOPEHHS MIIIOX1THUX 30H OyJI0
BpaxoBaHO HMU3KY KJIFOYOBUX KpHUTepiiB. Hacammepe  omiHIOBaBCS BILTUB MEPEKPUTTS
NEBHUX BYJWYHUX AUISHOK Ha pIBEHb BUKUIIB Byriekuciioro razy (CO2). [Ins uporo
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3aCTOCOBYBAJIMCS JaH1 PO 1IHTEHCUBHICTh aBTOMOOUIBHOTO PYXY Ha JOCJIIKYBaHUX
MapIuIpyTax, a TaKOoXX OpIEHTOBHI TOKAa3HUKU CEpPEIAHIX BHUKUIIB TPAHCHOPTHHUX
3aco0iB. OTpumaHi pe3yabTaTd AO3BOJIMIM JINTH BHCHOBKY TMPO TOTEHIIIHHE
CKOPOYEHHSI OOCSTIB IIKIJIMBUX BUKHIIIB Ta 3arajlbHEe TOKPAIIEHHS EKOJOTIYHOTO
CTaHy MICBKOTO CEpEeIOBHIIA Y PE3yJIbTaTi BIPOBAHKEHHS MIIIOX1THUX 30H.

Takum uuHOM, pe3yJabTaTH aHaMi3y MACaKUPOMOTOKIB 1 EKOJOTIYHHUX
MOKAa3HUKIB TMIJTBEPAUIN JOLUIBHICTG CTBOPEHHS MIMIOXIAHUX 30H Yy MICTI
[lepeHeceHHs YaCTMHU MACaXUPOMOTOKY Ha albTEPHATUBHI MapUIPYTH CIPUATAME
3HMKEHHIO 1HTEHCUBHOCTI aBTOMOOIJIBHOTO PyXY, MOKPAIICHHIO SKOCTI MOBITPS Ta
€KOJIOTIYHOI cHTyarii 3arajioM. KpiM Toro, Taki 3MiHM J03BOJISATH 30€perTu
apXITeKTYpHY CHAJIIMHY HEHTPAIbHOI YaCTUHU MICTa, 110 € BAKIUBUM €JIIEMEHTOM
CTaJIOTO PO3BUTKY MICHKOTO CEPEIOBHUIIIA.

Jliteparypa

4. 3arypcekuii O.M. YmpapiiHHS pU3UKaMU . HaBYaJdbHUU MOCIOHUK. KwuiB:
VYHiBepcutet «Ykpainay, 2016. 243.

5. Zagurskyi O., Pokusa T., Zagurska S., Ohiienko M., Titova L., Rogovskii
I. Ohiienko A., Razumova K., Berezova L. Current trends in development of transport
and logistics systems of delivery of fast perishable foodstuffs. Monograph. Opole: The
Academy of Management and Administration in Opole, 2021, 238.

6. Zagurskiy O., Savchenko L., Makhmudov I., Matsiuk V. Assessment of socio-
ecological efficiency of transport and logistics activity. Proceedings of
21st International Scientific Conference Engineering for Rural Development 25-
27.05.2022 Jelgava, LATVIA. 543-550.

656.073.5:663.2/.5
OCOBJIMBOCTI TPAHCITIOPTYBAHHSA AJIKOI'OJIIO B
KOHTEKCTI 3bEPEKEHHA AKOCTI

Ocaguyk Anapiii OnekcanapoBuy, ¢ 3100yBay BUIOI OCBIiTH ’
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu
Adriano25@ukr.net

BupoOHUIITBO alKOroJbHUX HAIOIB € OJTHUM 3 IPIOPUTETHUX HANPSAMKIB XapuOBOi
MIPOMUCIIOBOCTI B YKpaiHi Ta BIJIrpac BaYKIUBY POJIb Y PO3BUTKY BITYU3HIHOT EKOHOMIKH.
Pesynbratu nocmimkenns BOO3 [1] cBiguaTs mpo cTabiIbHICTD MOMUTY HAa AIKOTOJIbHI
Haroi B Ykpaini. 30kpeMa 77,4% OnUTaHuX YKPaiHIIIB BXKUBAIH AJIKOToIb y 2023 porii, 3
Hux 80,1% 4omnoBikiB 1 75,2% >xiHok. [lojoBrHA 3 HUX OyJIM aKTUBHUMH CTIOKHBAYaAMHU,
TOOTO IMHJIK pa3 Ha MicsIb a00 JacTiIe.

OCHOBHMMH TEHJEHIIISIMA PO3BUTKY PHUHKY QJIKOTOJBHOT MPOMyKIli [2, 3], mio
copMyBanKCs MiJl BIUIMBOM BHYTPIIIHIX Ta 30BHILIHIX (PAKTOPIB, € MEPEOpIEHTALIIS
YKPaiHCBhKOTO CIIO’KMBa4a Ha MTPOAYKIIIO BITYM3HSIHOTO BHUPOOHMKA, MpeMIymi3allis
CHOXHBAHHS aJIKOTOJILHUX HAMOIB (IPOJOBXKYE 3pOCTaTH TPEH]T «MEHIIIE, ajle Kparie»),
nepexiji BiJ BIABLIYBaHHS 3aKJIaJiB PECTOPAHHOTO TOCHOJApPCTBA HA OUIBII JOMAIITHI

7 HayxoBunii kepiBHuk — Onanko B.I'., K.T.H., g0oLeHT
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YMOBH, JUDKUTATI3AINS, MATPUMKA CBITOBUMH OpeHJaMH PI3HUX €KO-1HIIIaTHB,
30KpeMa BiJMOBA BiJI IIIACTUKY (TPEH/I HA €KOJIOTIYHICTh MPOSBIISETHCS B YIIAKyBaHHI. ).

[TuTaHHs SIKOCTI TOCIAIOTh IIEHTPAJIbHE MICIC Y CKOHOMIIl KpaiHW, OCKUIBKU
BUTOTOBJICHHSI MMPOYKIIIT a00 HaJJaHHS MOCITYT BUCOKOT SIKOCTI 3a0e31euye MiBUILCHHS
KOHKYPEHTOCIPOMOXKHOCTI, ~CTaOUTPHOTO  (DIHAHCOBOTO 3pPOCTaHHS  MIANPHEMCTB,
3aJI0BOJICHHSI TIOMUTY CHOXMBadviB. SIKICTb TOBapy B MEpIIy Yepry BU3HAYa€ HOTO
CIIOXKMBYI1 BIACTUBOCTI, TOMY 33Jauet0 BUPOOHUIITBA AJIKOTOJILHUX HAIOIB € OTPUMAaHHS
SKICHOI MPOAYKIIIi B Ha/IMHINA, OS3MEYHIM 1 €CTETUYHO MPUBAOIMBIN CIIOKUBYMI Tapi.
[Tutanna 30epexeHHs SKOCTI HaIoiB, 3aKJaJ€HOI B TMpPOLECi iX BUTOTOBJICHHS
3MINAIOTHCS  AKTyaIbHUMHU MiJI 4Yac 1X TnepeBe3eHHs. OCKUIbKA HEIOCTaTHBO
BUT'OTOBUTH SKICHHM TOBap, HEOOX1THO TAKOK 30€perTH KO0 SKICTh Y TPOIIEC] TOCTaBKU
JI0 KIHIIEBOTO criokuBava. Ha ganuii yac sikicHe Ta Oe3rneyHe NepeBe3eHHs alIKOTOJIbHUX
BaHTAXIB € KIIFOYOBUM Yy JJAHOMY CETMEHTI TPAHCIIOPTHUX TOCHYT.

be3neyHICTh TpaHCIOPTYBaHHS Ta SIKICTh CEpBICY HAOyBarOTh OCOOIMBOIrO
3HAYEHHA B yMOBaX IIMPOKOMACHITAOHOI BIHHU, KOJIU Yepe3 3HAUHI MOIKOIXKEHHS 00
3pyiHOBaHy JOPOXKHIO 1H(PACTPYKTYpy NEPEBI3HUKM 3MYIIECHI IIyKaTH OUIbII
Oe3meyH1 00’13H1 LIISAXHW, HE 3BaYKAIOUM Ha iX CTaH. SIK pe3ysbTar 3pocTae I[iHa Ha
MOCITYTH TEePEeBE3CHHs, (PIKCYeThCS HECBOEYACHE JOCTABICHHS BaHTaXy. B cyuacHmx
YMOBaX, KOJU BUPIIIYIOThCS 3ajlaul 3a0€3MEeUeHHs] BJIACHOI OE3MEeKH, MOMXIUBOCTI
B3arajii BUKOHAaTH KOHKPETHE MEPEBE3CHHS, CIOCTEPIraeThCsl 3HIKEHHS (OKYyCy Ha
PIBEHb SIKOCTI HAJIaHUX MOCIYT. TpaHCOPTYBaHHS CIIUPTHUX HAMOIB BiJIPI3HIETHCS
BiJl BAaHTAXXOMEPEBE3E€Hb MPOJYKIIi IHIIUX KaTeropid. AJIKOroJibHa MPOAYKIS €
JIETIKaTHUM 1 IIBUAKOTICYBHUM BHJIOM BaHTaxy, ii TOJOBHA OCOOJHMBICTb — BHUCOKA
BapTiCcTh. TOMy CTaBIEHHS 70 IbOTO BAaHTAXKY Mae OyTH BKpai J0aMINBUM.

AJIKOTOIBbHI Hamoi CXWJIbHI JO TICYBaHHS BiJ BIUIMBY BHCOKHMX 1 HHM3bKUX
TeMreparyp 1 coHsd. Hanmpuknag B po6oti [4] HaBOAATHCS Pe3yabTaTH JOCTIIKEHb
010 (paxTopiB, 10 BIUIMBAIOTH HA SIKICTh OYTHJILOBAHOTO BHHA, TAKUX SK BILUIUB
CBITJIa, KOJMBaHHA TEeMIEpaTypH, BiOpalii, KOHTAKT 3 KHCHEM 1 BOJIOTICTb.
BcTranoBneHo, mo temmneparypa € KIo4oBUM (PaKTOpOM, SKUN BIUIMBAE Ha SIKICTh
BUHA. 30KpeMa BKa3yeThCsl BUMOTHM [0 TeMIEpaTypH, MPOMHCaHI B CcXemax
ceprudikamii s 3a0e3MeUeHHsT ONTHUMAIbHMX CHUCTEM YIpaBJiHHA 30epiraHHsIM
BuHa: 11-17°C pns mapounux BuH 1 11-22°C abo 11-25°C nns komepuiiiHUX BHH
BIJIMOBIHO, 1 BUMOTH J0 BiAHOCHOI BosiorocTi (55-80% nmst Mapounux BuH 1 >50%
JUTSI KOMEPIIMHUX BUH). [IepeBo3uTH akoroJibHI HAMO1 CJIi] KPUTUM TPAHCTIOPTOM, SIK
3a3HA4Ya€Thcsi B [5] aBTOMOOUTAMU-DyproHamMu, aBTOMOOUIIMH 3 OOPTOBOIO
m1aTdopMoro (MPU HEOOXITHOCTI - 3 YKPHUTTSIM OPE3EHTOM), a TAKOK Y KOHTCHHEpax.
B 3amexHOCTi Bim BIJCTaHI Ta TPUBAJIOCTI TMEPEBE3EHHS, CTaHY HABKOJMIIHBOTO
CEpeIOBUIIA JIJISl TIEPEBE3EHHS AJIKOTOJIbHUX HAMOiB BUKOPUCTOBYIOTHCS 130TEPMIUHI1
a00 pedprkepaTopHi TPAHCIOPTHI 3aCO0M, OCHAICHI CIICIialbHUM OO0JIa HAHHSM,
TaKUM SIK TEPMOMETPH, TIIrPOMETPH, MPUCTPOi JUIA MATPUMKH ONTHMAIBHOI
TeMmrepaTypd Ta BOJIOTOCTI, a TaKOX CHUTHAI3alll€l0 JJisg  3anoOiraHHs
HECAHKI[IOHOBAHOMY JOCTYITY JI0 aJIKOTOJIIO.

Ockulbku MpOOKM B IUISIIKAX 3 aJIKOTOJeM He 3a0e3neuyioTh abCOIITHY
re€pMETUYHICTh, TOMY BHHO 1 IIAMIIAHChKE MOXYTh «yBiOpaTu» B cebe HeNmpUueMHUN
3amax. YUepe3 CTOpPOHHI 3amaxyd MOKE€ 3MIHMTHCS apoMar 1 CMak BHHA, a OTXKeE
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3HUBHUTBCSA MOro AKICTh. J[J1g 3amo0iraHHs NCyBaHHIO MPOAYKIli HEOOX1THO BUMHUTH
KY30B IIepe]] 3aBaHTAKCHHSM, 3a0€3MEYUTH OO0 TePMETUIHICTD.

30epexyBaHICTh TAHOTO THUITY BaHTa)KIB BU3HAYAETHCS HE3MIHHICTIO HE TUTHKH
HOro SIKOCTI, @ ¥ KUIBKOCTI, TOMY MHUTAHHSM TapH Ta YMaKOBKH BIABOJUTHCS OaraTto
yBaru. J{7s po3MBY ajgKOTOJIBHUX HAMOIB 3aCTOCOBYIOTH, MIEPEBAKHO, CKIISHY Tapy,
OCHOBHOIO TE€pEBarol0 SKOi € 3/aTHICTh 30epiraTh BUXIAHY SIKICTh alKOTOJHHOTO
MPOIYKTY MPOTIATOM TPUBAJIOTO 4acy. CKISHI IUIAMIKH, MOXKYTh OyTH TOIIKO/KEHI
yepe3 He3aJOBUIBHUN CTaH aBTOMOOUIBHHMX JOpIT, a TaKOX IIiJ 4ac BaHTaXXHO-
PO3BAHTAXYBaJIBHUX pobOoTax. [ 104aTKOBOTO 3axXUCTy IUISIIKA HEOOXI1THO
YIIaKOBYBATH Y SIIUKH, KOPOOU 3 KapTOHY, (haHepH, MJIACTMACH Y BIAMOBITHOCTI J0
3akoHy Ykpainu [6]. YV kopoOkax abo smukax rnependadaroThCsl BIIJIUICHHS Mif
KOXHY IUIAIIKY. Bech 3aBaHTaX€HUN alKOTOJb TOBUHEH PETENbHO KPIMUTUCS
BCEpEANHI TPAHCMOPTHOTO 3aco0y, 10 WOTO MEepeBO3UTh. YAKOBKA IMOBHMHHA OYTH
MapKOBaHa CHMBOJIaMH, 1110 BKa3yIOTh Ha BMICT Ta HEOE3MEeKy MPOIYKTY.

Martepian TpaHCIIOPTHOI YITAKOBKY IIOBUHEH MaTH 3aXHCHI XapaKTePUCTUKH, II10
TapaHTyIOTh 30€peKCHHS TOBapy Ta WOro BIACTUBOCTEH TIpW 3aBaHTaKCHHI,
TPaHCIOPTYBaHHI, PO3BAHTAKEHHI Ta 30€piraHHi. 30KpeMa B IHCTPYKI[ISX TPUBATHUX
nepeBizHukiB ankoronto CIIIA, takux sk UPS 1 FedEx [7, 8], BkazaHo, 1110 BHYTPIIIHS
yIaKOBKa Ma€ MPEACTABIATH cOO0I0 IEBHI (POPMHU CIIIHEHOTO MOIICTUPOITY, FTOPpOBaHi
JIOTKH, 3a JOMOMOIOI0 SIKMX IUISIIIKK 3aKpIIUTIOIOTHCS B LEHTP1 SIIMKa MOAAl Bij
OIYHHUX CTIHOK 1 TAKUM YMHOM 3a0€3MeUy€eThCsl MAaKCUMAJIbHUM BHYTPIIIHINA 3aXUCT.
30BHINIHIN KOHTEHHED 3 TPUIIAPOBOTO TOPPOKAPTOHY BIAMOBIIHOTO PO3MIPY 3 yciMa
KJIallaHaMU, HAJ1HHO 3aKJICI0ETHCS 3BEPXY 1 3HU3Y CKOTUEM.

[Ipu TpaHcmopTyBaHHI aJKOTOJBHUX HAMOIB B SIIUKAX HEOOXITHO
JTOTPUMYBATHCA 3a3HAYECHOI BUCOTH IITAOCTIOBAHHS, & TAKOXK KPIMUTH MPOIYKIIIIO 32
JIOTIOMOT'OI0 CTSDKOK a00 pEMEHIB.

Pucynox 1. Buau Tapu, ymakoBK# aqKOTOJFHUX BAaHTAXKIB

Takum 4MHOM, 10 TPAHCTIOPTHUX 3aCO01B, 110 BAKOPUCTOBYIOTHCS JUISl IEPEBE3CHHS
AJIKOTOJIbHUX HAIoIB BUCYBA€ThCS PsJi BUMOT ILIOAO CHOCOOY TPaHCIIOPTYBAaHHS, YMOB
30epiraHHs Ta MaKyBaIbHOIO MaTepiaiy, skl CliJi KOHTPOJIOBAaTH, 1100 rapaHTyBaTH
BHUCOKY SIKICTh JIKOTOJIbHOT IPOIYKLIT ITi/1 4aC TPAaHCIOPTYBaHHS.
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) CEKLIA
IHO®OPMAIIIHHI TEXHOJIOTTI HA TPAHCITOPTI

YK 656.2
E®EKTUBHUI OBMIH IHOOPMAIIEIO MIK 3AJIIBHUYHUMM 1
ABTOMOBUIBHUMHU NEPEBIBHUKAMMU IIPU TPAHCIIOPTYBAHHI
HEBE3IIEYHUX BAHTAXIB

JlomoTbko lenuc BikropoBuy, 1.1.H., mpodecop,
AOGoJionin Anapii IropoBuy, acmipasr,
Yxpaincoxuii deporcasnuii ynisepcumem 3anisHUYHO20 MPAHCHOPIY

B yMoBax poO3BUTKY JIOTICTUYHMX JIAQHIJIOTIB 32 Yy4YacTIO pI3HUX BHUJIB
TpaHcHopTy, edeKTuBHUN 1HQOpMaIiiHUKA OOMIH MDK 3ali3HUYHUMU Ta
aBTOMOOUTLHUMHU TEPEBI3HUKAMH CTA€ KPUTUYHO BAKIUBOIO MPOOJIEMOI0, 0COOIHUBO
IIPY TPaHCIIOPTYBaHH1 HEOE3MEYHNX BaHTaXiB. BupieHHs i€l mpoOaeMu 3yMOBIICHA
mepul 3a BCE BHUCOKMMU BUMOTaMHU 70 O€3IEKH, OCKUIbKM HeOe3MedHl BaHTaxi
CTaHOBJISITH 3HAUHY MOTEHIIIIHY 3arpo3y AJIs JIt0/1eH, HABKOJIHUIITHBOTO CEPEOBUIIA Ta
KpUTHIHOT iHPpacTpykTypu. OCHOBOIO KOMIUIEKCHOI CUCTEMH 3a0e3MeYeHHs Oe3MeKn
MiJ] Yac MEpEeBE3€HHS HEOE3NMEUHUX BAHTAXKIB MOXKE OYTH METOJIOJIOTISl PHU3HK-
MEHE/UKMEHTY Ha 0a31 MikHaponHux ctanaaptiB [SO 31000. EdextuBHuii oOMiH
1H(pOpMaIlIEI0  T03BOJIIE  ONEPAaTUBHO BIACTEKYBAaTHU pPyX TaKUX BaHTaXIB,
3MIIICHIOBATH MOHITOPHHT iX CTaHy B PEXXKHUMI1 pPEabHOTO Yacy Ta CBOEUYACHO pearyBatu
Ha Oy/b-sIK1 MOTEHIIIMHI 3arp0o3u a00 HEIITAaTHI CUTYaIlii.

Kpim Toro, indopmariiiinuii 0OMIH Biairpa€e KItOYOBY pPOJb B ONTHMIi3allii
JIOTICTUYHUX TPOIECIB, CHPHUSIOUM 3MEHIICHHIO 3aTPUMOK Ha PI3HUX eTamnax
MEePEBE3CHHS Ta MIJBUIIEHHIO 3arajJbHOl €EeKTUBHOCTI TPAHCHOPTHUX onepariil. Le
0COOJIMBO BaKJIMBO MPU KOMOIHOBAHUX TIEPEBE3CHHSIX, /1€ BAHTAX MEPEMIITYEThCS 5K
3QJII3HUYHUM, TaK 1 aBTOMOOUIBHUM TPaHCIIOPTOM, OCKIJIBKH 3J1aroJPKeHa B3a€MO/IIS
MDK PI3HHUMHM BHJAMH TPAHCIOPTY € 3aMOPYKOK YCIIIIHOI Ta BYACHOI JIOCTaBKU
BaHTaxXy. EdekTuBHa cucrema 0OMIHY 1H(OpMAIIEID TAaKOX HAAAE MOMXKIUBICThH
KOHTPOJIFOIOYMM OpraHam OIepaTUBHO OTPUMYBATH HEOOX1/IHI JJaH1 PO MMEePEBE3CHHS
HEOE3MeYHUX BaHTaXiB, 3/1MCHIOBATH MEPEBIPKY iX BIAMOBIAHOCTI HOPMATUBHUM
BUMOTaM 1 CTaHAapTaM, a TAKOXX 3aM00IraTH MOXJIMBUM MOPYIICHHSIM 3aKOHOAaBCTBA
y cepi TpaHCIIOPTYBaHHS HEOE3MEUHNX BaHTAXI1B.

KitouoBumu acriektamu e(heKTUBHOTO 1H(GOPMAIIITHOTO OOMIHY €:

1. CrangapTusamis gaaux. Po3poOka Ta BOpoBaKEHHS €AUHUX CTAaHAAPTIB IS
oOMiHy 1HGOpPMAIIEI0 € KPUTHYHO BAXKIWBUM 3aBIAaHHSM, CIPSIMOBAaHMM Ha
3a0€3MeYeHHs] CYMICHOCTI pI3HUX 1H(GOPMAIIMHUX CHCTEM, 10 BUKOPUCTOBYIOTHCS
3aJI3HUYHUMH Ta aBTOMOOUIBHMMH TmepeBi3Hukamu. lle Bkirogae CTBOpEHHS
CTaHJapTU30BaHUX (OpMaTIB MJisi OMKHCY BaHTaXiB, TPAHCIOPTHUX 3acO0iB,
MapHIpyTiB, TpadikiB MepeBe3eHHS Ta IHIINX BAXIUBUX MapaMmeTpiB. CBITOBOI JOCBIA
MOKa3ye, IO MOXKIJIMBHM €(GEKTHBHUM PIIICHHSIM € 3aCTOCYBAaHHS CTaHIIAPTY
€JIEKTPOHHOTO 00MiHY AaHuX EDIFACT [1].
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2. Iadopmarmiiini cucremu. CTBOopeHHs a00 MOJEpHI3allisl 1CHYIOUYUX
iHpOpMaIIHHUX cHUCTeM, SIKiI 3a0e3MeuyloTh KOMIUIEKCHHM 30ip, 0OpoOKy, HasiiiHe
30epira”Hs Ta ONepaTHUBHY NIEpeavy JaHUX, € HEOOX1THOI YMOBOIO JIJist €PEKTUBHOTO
iHpopMmariiiitHoro odMminy. Li cucremMu MoBMHHI OyTH JIETKOJOCTYITHHUMH ISl BCIX
YYaCHHKIB TIPOIECYy TIEPEBE3CHHS, BKIIOYAIOYHM TIEPEBI3HHKIB, BiJANPaBHUKIB,
OTPUMYBAaUiB BaHTaXYy, a TAKOK KOHTPOIIOIOY1 OpTraHu, 3a0e3Meuytouu Ipo30picTh Ta
OTEepaTUBHICTh OOMIHY JAHUMHU.

3. OOMiH naHUMU B peasibHOMY 4acl. 3a0e3reueHHs OOMiHY JaHUMU B PEKUMI
pEeaIbHOr0 4acy € HaJ3BHUYAHO BAXKIUBUM JJIi ONEPATUBHOTO BIJICTEKEHHS PYXY
BaHTaXIB, IIBUIKOTO pearyBaHHs Ha Oyjab-sfKi 3MIHHM B IIpOIlECi INEPEBE3CHHS Ta
e()EeKTUBHOTO YMPABIIHHSA JIOTICTUYHUMU oneparisMu. L{e Moxe OyTu HOCATHYTO 3a
JIOTIOMOTOI0  BUKOPHUCTAHHSI CY4YaCHMX TEXHOJOrid, Takux sk cucremu GPS-
MOHITOpPUHTY, TenematuuHi cuctemu, [oT (mpuctpoiB IHTepHeTy peueii) Ta MOO1IbHI
ToAAaTKU 171 00OMiHY 1H(OpMaIIi€to.

4. 3axuct iHpopmamii. 3abe3neueHHs HaIIMHOrO 3aXUcTy i1Hpopmarii BIJ
HECAHKI[IOHOBAHOTO JIOCTYIYy, HEMPAaBOMIPHOI 3MiHU a00 3HUIIEHHA € KPUTHUYHO
BOKJIMBUM  acleKToM 1H(opMaiiiiHoro oOMiHy, 0CO0JIMBO TMpu poOoTI 3
KOH(IJEHIIMHUMU JaHUMU TIpo HeOe3meuHi BaHTaxi. lle BkItO4Yae BUKOPUCTAHHS
CyYaCHHX METOAIB WHU(pYyBaHHS [aHUX, HAJAIMHUX CHCTEM ayTeHTH(iKalii Ta
aBTOpH3allli KOPUCTYBayiB, a TaKOX pEryJspHE NPOBEICHHS ayIuTiB Oe3neKu
1H(}OpMAIIHHUX CUCTEM.

5. B3aemogis 3 KOHTpodIOIOUMMH opraHamu. HamaromxenHs edeKTHUBHOI Ta
KOHCTPYKTHUBHOI B3a€MOJIii M1k IEpPEBI3HUKAMHU Ta KOHTPOJIOIYHMHU OpPraHaMH €
BKJIMBOIO YMOBOIO ISl 3a0€3Me4YeHHs] Oe3MeKu nepeBe3eHb HeOe3MeYHNX BaHTaXKIB.
[le mepenbavae omepaTUBHUN OOMIH JaHUMHU TMPO TEPEBE3CHHs, OpraHizailiio Ta
MIPOBENICHHSI CIIUIBbHUX MEPEBIPOK TPAHCIOPTHUX 3aCO0IB 1 BaHTaXiB, a TAKOXK YITKE
BU3HAUYECHHS MPOLEAYp pearyBaHHd Ha HaJ3BUYaliHI CHUTyalli, NOB'A3aHl 3
MepEeBE3CHHIM HEeOe3MeYHUX BaHTaXIB [2].

B oOcHOBy aBTOMaTHM30BaHOI CHUCTEMU YIOPABIIHHSA 3aJII3HUYHUMH 1
aBTOMOO1TLHUMHU TIEPEBE3CHHIMU HEOE3MEUHNX BaHTaXIB [3] MOxe OyTH MOKJIaJACHO
iH(popMaIllito, SKOK  HEOOXITHO  OOMIHIOBaTHUCh  MDK  3alI3HUYHMMH  Ta
aBTOMOOUTbHMMH TEpPEBI3HUKAMH: JETANIbHUI ONHC THUIYy 1 TOYHOI KIJIBKOCTI
HEOE3MeYHOro BaHTaXy, I1HPOpPMALID Mpo MapHIpyT 1 TOYHUH dYac MOYATKY
MEpPeBE3CHHS, JaHl TMPO TPAHCIOPTHI 3aco0M, BKIIOYAKYHM 1X  TEXHIYHI
XapaKTEPUCTUKU Ta TOTOYHHWM cTaH, naHi GPS-MoHITOpWHTY 71 BiACTEKECHHS
MICII€3HAXO/KEHHSI BAHTAXKY B PEKUMI PEaIbHOTO 4Yacy, iH(OpMaIlito mpo MOTOYHUN
CTaH BaHTaXYy, a TaKOXX OMEpPATHBHI JaHl PO OyIb-iKi HaJA3BUYAWHI CHUTYyaIlii, 110
MOKYTh BUHUKHYTH B IIPOLIECI TIEPEBE3CHHS.

EdexruBamii iHopmariiitauii oOMiH Ha 0a3l BIINOBIJIHOI aBTOMATH30BaHOI
CUCTEMH € HE MPOCTO OaxKaHUM, a i KIIFOYOBUM (PAKTOPOM Jisi 3a0€3MEUEHHSI BUCOKOTO
piBHSL O€3MeKH Ta MaKCUMaJIbHOI €()EeKTUBHOCTI MEpPEeBE3eHb HEOE3NMEUYHHUX BaHTAXKIB,
CHPUSIOYM 3HIKEHHIO PU3UKIB Ta 3a0€3MeUy0ur ONTUMI3ALIII0 JOTICTUYHUX MPOLIECIB.

Jlitreparypa
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UDC 656.22
ISSUES IN THE DEVELOPMENT OF AUTOMATED SORTING
SYSTEMS FOR PACKAGED AND UNITIZED CARGO IN THE FREIGHT
LOGISTICS OF POSTAL OPERATORS (THE CASE OF NOVA POSHTA
LLC)

Viacheslav Matsiuk, Doctor of Technical Sciences, Professor,
Nadiia Matsiuk, MSc,
National University of Life and Environmental Sciences of Ukraine
email: vimatsiuk@nubip.edu.ua

Nova Poshta LLC is one of the leading private companies in Ukraine
specializing in postal logistics, providing express delivery services for packaged cargo,
parcels, and small shipments. The company offers a wide range of logistics and
ancillary services for both businesses and private clients [1].

As of 2023, Nova Poshta remains a leader in delivery speed in Ukraine, ensuring
deliveries within 24 hours between major cities and up to 48 hours between regional
centers. The company has the largest network in the country, with over 26,500 branches.

The scale of the company’s operations highlights its significant role in postal
logistics. In late December 2021, a record was set with 1.8 million postal shipments
processed in a single day. In 2021, the total number of delivered parcels and shipments
reached 372 million, while in the first half of 2022, this figure amounted to 113 million.
At that time, over 30,000 people were employed directly by the company, with an
additional 10,000 working in partner branches. In addition to its operational scale, the
company is also one of the largest taxpayers in Ukraine. In 2021, the group of
companies, including Nova Poshta, contributed 6.4 billion UAH in taxes to the state
budget across various levels. By mid-2022, tax payments had reached 2.9 billion UAH.

Despite its success, the company faces a number of challenges, particularly in
the freight logistics sector. The high level of customer orientation, which implies
providing quality service under all circumstances, is accompanied by rising costs,
which in certain categories of shipments exceed the company’s revenue [2]. This issue
1s especially critical for shipments weighing over 30 kg.

The desire to deliver any type of cargo, regardless of size or weight, leads to
significant variation in the dimensions and weight of shipments [3-7]. This situation
complicates the standardization of sorting and logistics processes. Additionally, the
freight logistics sector still relies heavily on manual labor, which significantly reduces
the efficiency of order processing.
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These circumstances highlight the need for the implementation of modern
automated sorting systems for packaged and unitized cargo. The development and
integration of such solutions will help reduce costs, optimize logistics processes,
increase labor productivity, and meet the high service standards that have become a
hallmark of the company.
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VY cyyacHOMY CBITI CHOCTEPITa€eTbCcsl CTPIMKHUMA PO3BUTOK IMPOMHCIOBOCTI,
BIJIMOBITHO, TEXHOJIOTIH, 110 CYTTEBO BIUIMBAE Ha BCi cpepH IIOJCHKOI MISUTBHOCTI.
Opna 3 Takux ramty3eil, B sIKiil BiJOyBarOThCS 3HA4HI MEPETBOPEHHS, € ClIbChKE
rOCHOJAapCTBO 1 raidy3b TBapUHHMITBA. lle MiIBUIEHHS NMPOIYKTUBHOCTI TBAapHH,
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3MEHIIEHHS 3aJIEKHOCT1 Bl PyYHOI Ipalll Ta 3a0e3MedeHHs CTalIICTh BUPOOHUYOTO
nporecy Ha (GepMmi Bce OLTBINOI MOMYJSIPHOCTI HaOyBae poOOTH3aIliss MOOUTBHHX
TPAHCIIOPTHUX 3ac001B Ha depmi.

Hecraua po0Govoi cunm, CprdWHEHA 3MEHIICHHS 3aIliKaBJIEHOCTI MOJOJOTO
MOKOJIIHHS Y CLIbCHKOTOCIIOAAPCHKIN Tpalli, 0COOIUBO y rayly3i TBAPUHHUIITBA, CTAE
CepHO3HOI0 MEPEUIKOI0I0 I JOCSITHEHHS CTAJIOT0 Cy4yacHOro BUpoOHUIITBA. Takox,
3MiHA KJIIMary, 3pOCTaHHs MOMHUTY Ha AKICHI MPOIYKTH XapuyBaHHs, 30epeKeHHs
MIPUPOJIHUX PECYpPCIB BUMAraroTh BUKOPUCTAHHS HOBUX MIAXOJIB 1 TEXHOJIOTIN IS
rajry3i TBApUHHHUIITBA.

3a ocraHHI pokM BYeHi 1 (haxiBIll 3 YCbOI'O CBITY AaKTHUBHO AOCITIIKYIOThH
BUKOPHUCTAaHHA poOoTH3allii MOOUTBPHUX 3acO0IB y BHUPIIIEHHI IHMX MNpoOIeM Yy
TEXHOJIOTITYHOMY IPOIIeCi 3 BUPOOHUIITBA ITPOTYKITIi.

Mo061s1bHI pOOOTOTEXHIYHI 3aCO0M HAa Cy4aCHOMY €Talll BiIIrparoTh 3pOCTa0qy
pornbs. BoHu nmpu3HaveHi s BUKOHAHHS PsTy 3aBJaHb Ha (epMmi, TAKUX K JOTIISA Ta
KOHTPOJIb 332 CTaHOM TBapuH ab0 MOHITOPHUHI ii Ha BCIX eTanax TEXHOJOTTYHOIrOo
OpoIecy, Y3TO/DKEHHS OOMIKYy TpOAyKyeMoi MpOoAykKiii 3 3abe3nedeHHsIM
30aJaHCOBAHOI TO/I1BJI1 32 0AraTOKOMIIOHEHTHUM panioHoM. KOHTpoJib eHepreTHYHoi
€()EKTUBHOCTI KOPMOBOI CyMIIIi.

Ha puHKY ICHye KiIbKa CyYacHMX MpOBIJHUX BHPOOHHMKIB MOOUIBHHUX
pPOOOTHU30BAHUX KOPMOPO3IaBaiB:

— MOOUIHbHHMI aBTOMaTH30BaHUM Kopmopo3zgaBad — Lely Vector 3a0esmneuye
BHUCOKHI piBEHb aBTOMATH3AIIli Ta afanTallii 10 pi3HUX BU]IIB KOPMOBUX KOMITOHEHTIB;

— MoOUIbHa poOOTH30BaHa iHTeNeKTyalnbHa cuctema — DelLaval FeedRobot, sika
IHTErpyeThCS 3 IHIIMMHM TEXHOJOTIYHMMHU JIHIIMUA JJIA YHOpaBiiHHS (epMoro 1
3abe3reuye TOUHO 30a1aHCOBaHy TO/IBIII0 TBAPUH;

— MoOUTbHA aBTOMaTH30BaHUM KopMoposaaBad — GEA Smart Feeding, sikwmii
BKJIIOYAa€ B ceO€ MOKJIMBICTh HAJAIITYBAHHS PAIlIOHIB IS PI3HUX TEXHOJIOTTYHHUX
rpyn TBapuH Ha pepmi;

— MOOUIbHA aBTOMATU30BaHU KopMopo3aaBad — BouMatic Feed Management
System npomnoHye pileHHs A aBTOMaTH3alli Mpolecy TOAyBaHHS 3 aKIIEHTOM Ha
MPOCTOTY BUKOPUCTAHHS Ta €PEKTUBHICTH MiJ Yac eKCIUTyaTallli o0aHaHHS.

Pasom 3 TuM, IS TPOMHCIOBUX O0’€KTIB (HA TPAHCHOPTHUX TEPUTOPIAX,
JIOTICTUKM) TMPOMNOHYIOTh Ha 0a3i aBTOMOOUIS aBTOHOMHI po0OOYl YyHIBEpCaslbHI
miatgopmu (BuctaBka CONEXPO 2023).

[ToBHICcTIO mTporpamMoBaHuil enekTpuuHui miatdopma (aBromodbus Honda
AWYV) BHKOpHUCTOBYE HOBITHIO TEPENOBY ABTOHOMHY TEXHOJOTII0 KOMIIAHII ISt
CTBOPEHHSI YHIBEPCAJIHLHOTO TPAHCIIOPTHOTO 3aco0y, MPU3HAYEHOTO IS MiATPUMKU
poOIT PI3HOI CKJIAJHOCTI Ta MIABUINEHHS MPOMAYKTHBHOCTI poO0YO0i CvuiH. 3aBIsSKH
3ATHOCTI MpaIfoBaTH aBTOHOMHO — a00 BPYYHY 3a JONOMOIOI0 JHCTaHIIIHOTO
kepyBanHa — Honda AWV Moxe HamaBatu MIMPOKUA CHEKTP MOCTYT Taimy3sM, sKi
noTpeOyITh aBTOHOMHOI poOOTH abo PpileHb IS JTOCTAaBKH, OCOOJMBO TaMm, e
oOMekeHHs po00Y0i criii poOISATh 1HII PIICHHS HEMPakTHYHUMH. KommnaHis Takox
BHUBYA€ pO3pOOKY HaABICHOTO OOJAJHAHHS Ta IHCTPYMEHTIB, AKi MOIJM O 3poOUTH
aBTOMOO1JTb IPUAATHOIO MIAT(HOPMOIO JIJIs1 6araThboX poOOUUX CepPeOBUIILI.
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Puc.1 3aransuuii Burasa miaatgopmu Tpetsoro nokominas Honda AWV ans
MePEBE3CHHS BaHTAXIB

Honda AWV — 11e, MOBHICTIO €1EKTPUYHHIIA BCIOIUX1] 13 YOTHPMa KOJIeCaMH Ta
YUMaJIOK0 YHIBEpCaJbHOIO BaHTaxHOI miaTdopmoro. Honda AWV BukopucroBye
HaOlp JaTYWKIB JUIsl aBTOHOMHOI po0oTH, BukopuctoBytoun GPS nns BuzHaueHHs
MICLIE3HAXO/DKEHHS, pajap 1 Jigap i BUSBICHHSA TMEPENIKo] 1 Kamepu s
JUCTAHIIMHOTO MOHITOpUHTY. [lomepenHi mojaboBl BUMPOOYBAHHS TAaKOX YCIIIITHO
HiATBEpAWIM, MO Kulbka aBToMoOUTiB Honda AWV MoXxyTh TpaHcmopTyBaTtH Ta
JIOCTABJISITH BaHTaX1 Ta MpUIAjs B TOYHI TOYKH Y3JOBXK 3a3[ajerijib 3aJaHOro
MapmpyTy. ABTOMOOUTH (TuTaTdopMa) BUKOPHUCTOBYE aABTOMOOIUIBHI TEXHOJOTl
moOinpHOCTI Honda, BUKOPUCTOBYIOYHM 3arajibHi KOMIOHEHTH 3 i aBTOMOOLTIB Ta
IHIIUX MPOAYKTIB.

BucHoBok. AHani3 MOXIJIMBOCTEN TaKMX YHIBEpPCAJIbHUX IIAaT(OPM BKa3ye Ha
MOXJIMBICTh 1X BHUKOPUCTAHHS Yy Taiy3l TBapMHHULTBA IMpPU TOAIBIl TBapHH.
TBapuHHUIIEKY (GepMy MOXKHA TMPEACTABUTH, SK 3aMKHYTH CHCTEMY BHUPOOHUYOTO
npolecy, SIKa J03BOJIsIE MOOUTI3yBaTH CUCTEMY 3B 3Ky MIX pI3SHUMHU 00’ €KTaMH
dbepmu, TBAPUHOIO Ta ONEPATOPOM (JIUCTIETHED).
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V]IK 656.025.4
THO®OPMALIIHI TEXHOJIOTT] Y TPAHCIIOPTHOMY 3ABE3NEYEHHI

MeabHuk B., K.€.H., T1OLICHT,
Jlicenbkuii B., K.¢.H., TOIEHT
Mapuyk O., 3100yBay mMaricTpatypu
Hayionanvnuti ynieepcumem oiopecypcie i npupoookopucmysamnts Yxpainu

CyuacHuil po3BUTOK 1H(MOpPMAIIMHUX TEXHOJIOTIA CYTTEBO BIUIMBAE Ha BCI
chepu KUTTS, 1 TPAaHCIIOPTHE 3a0€3MEUCHHS] HE € BUHSATKOM. BUKOpUCTaHHS HOBHX
TEXHOJIOTIH Yy Ii¥ rajgy3i BIAKPUBAE HOBI MOXKJIUBOCTI JUIS ITiABUIIIEHHS €(PEKTUBHOCTI,
Oe3neKky Ta 3pYyYHOCTI MEpPEeCyBaHHS, aje BOJHOYAC CTBOPIOE HOBI BUKJIHMKH.
[HdopmaltiitHi TEXHOJIOT1] CTAIOTh MOTYKHUM 1HCTPYMEHTOM JIsl BUPIIIEHHS MPoOIieM
y TPAHCIOPTHIA CHUCTEMI, IPOTE MOTPEOYIOTh PETENBHOTO aHaji3y Ta ajamnTauli 10
3MIHIOBAaHUX YMOB.

OpnHi€er0 3  OCHOBHUX IMpoOJEM € MEePEeBaHTAXKEHHS  TPAHCHOPTHOL
iH(ppacTpykTypu B Meranodicax. Il{ogeHHMII TPUIUIMB BEIUKOI  KIJIBKOCTI
TPAHCIIOPTHUX 3aC001B CTBOPIOE MPOOKH, IO BEAE 0 3aTPUMOK, 301JbIICHHS Yacy B
JI0p031 Ta 30UIBIIEHHS P1BHS 3a0pyAHEHHS! HABKOJIMIIHBOTO cepenoBuia. Hanpukian,
y KueBi moaeHH1 aBTOMOOUIBHI 3aTOpU 30UIBIIYIOTH Yac y JOpPO31 MOPIBHSHO 3
HOpMaJIbHUMH yMoBaMmu pyxy. 3a nanuMu TomTom Traffic Index, memxkanii Kuepa
BUTpAYaroOTh B cepenHboMy 207 TOIMH Ha pIK y 3aTOpax, 10 CBIAYUTH PO 3HAUYHUN
BIUIUB TIEPEBAHTAXXEHHSI TPAHCIOPTHOI 1HPPACTPYKTYpHU Ha Yac y JOpPO3i Ta PiBEHb
3a0pyHEHHSI HABKOJIMIIIHBOTO CEPETOBUILA.

He MeHm cepiio3HOIO MpoOJIEeMOI0 € TUTaHHS OE3MeKH, aJKe 3pocTaroda
KUIBKICTh TPAHCHOPTHUX 3acO0IB Ha JOporax MiABHUIINYE PU3UK aBapiid, a TaKOXK
CTaBUTH M1J] 3arpo3y e(PEeKTUBHICTh pearyBaHHs Ha HaJ3BUYaAlHI CUTYyaIliil. 3a JaHUMU
MiHicTepcTBa BHYTpILIHIX cripaB Ykpainu, y 2023 poui B Ykpaini Bigoynocs 23 642
aBapli 3 3aruOiIMMM Ta TPaBMOBAHMMHM, IO CBIIYUTH MPO HEOOXIJHICTh
YAOCKOHAJIEHHS CUCTEM OE3MEeKH Ha 10porax.

Kpim TOro, nnsi GaraTboX KpaiH iCHye mpoOjieMa HEeIOCTaTHhOI IHTErpaii
pI3HMX BHU[IB TpaHCHopTy. BiACyTHICTh e€AUMHOrO 1H(POPMALIIHOTO MPOCTOPY
YCKJIQJIHIOE OTEepaTUBHE YIIPABIIHHS IMOTOKAMHU MAacCaXUpiB 1 BaHTaXIB, a TaKOXK
3aBa)kae 371aro/KEH1H poOOTI PI3HUX BUIB TPAHCIIOPTY (3aTI3HULISL, METPO, aBTOOYCH,
Takci, JiTaku). BogHodac, HU3bkUil piBeHb ITUGPOBI3alii B MEBHUX perioHax ado B
OKpeMux cdepax TpPaHCIOPTYy MOKE CTaTH Ha 3aBajl JIOCSTHEHHIO ONTHUMAJbHOI
¢(heKTUBHOCTI.

Po3BuToKk iH(pOpMAIITHUX TEXHOJIOTIH Y TPAaHCHOPTHOMY 3abe3leueHHl Mae
Oe3rnepedHi mepeBaru, OAHAK TaKOX TMepenadayvae TEBHI PU3UKU. 3 OJHOTO OOKY,
peamizaiisg cy4acHuUX 1HGOPMAIIMHUX CHUCTEM MOXE NPUBECTH 10 3HAYHOTO
3MEHILIEHHS 3aTOpiB, CKOPOYEHHS Yacy Ha MapuipyTi 3aBASKH ONTHUMI3alli
JIOPOKHBOTO PYXY, a TAKOX MiABUILIEHHS PiBHS O€3MEKH 3aBIsSKH Cy4aCHUM 3aco0am
MOHITOPUHIY Ta MIPOTHO3YBaHHS aBapiMHUX CUTYaIll}.

3 1Hmoro OOKy, 3aJeXKHICTh BiJ 1HQOPMALIMHUX TEXHOJIOTIH CTBOPIOE HOBI
BpA3JIMBOCTI, MMOB's13aH1 3 KibepOe3nekoro. 3710M a00 HEKOPEKTHA pOoOOTa TAKMX CUCTEM
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MO>KYTb MPU3BECTH JJO CEPUO3HUX MOPYILIEHb Y TPAHCIOPTHUX MEpEXKax, 0 0COOIUBO
HeOEe3MeUHO B YMOBaxX IIBHUJIKO 3pocTarodoi ypOanizaiii. Kpim Toro, iHTerpaiis pisHUX
cucteM, k-0t GPS-HaBiraiis, miIaT>KAI CHCTEMH Ta aBTOMATHU30BaH1 JUCIETYCPChKi
IIEHTPH, BUMara€ BUCOKMX CTaHIAPTIB 3aXUCTY JAHUX Ta TEXHIYHOI MATPUMKH.

Jlig TOoCsITHEHHS MaKCUMAaJIbHUX TEepeBar BiJ BIPOBAHKEHHS 1HQOpMAIIHIX
TEXHOJIOTIH y TPaHCIOPTHE 3a0e3MevYeHHs] HEOOXi1THO BpaxyBaTH KiIbKa BaKIUBUX
aCTIEKTIB.

[HBecTyBaHHS Y MOJIEpHIi3allii0 1HGPACTPYKTYPH, IO CTOCYETHCS K (HI3UUHUX,
TaK 1 HU(PPOBUX KOMIIOHEHTIB TPAHCIIOPTHO1T Mepeki. BaxknBo 3a0e3neunuTH BUCOKHIMA
PIBEHBb PO3BUTKY SIK OCHOBHO1 IHPpAaCTPYyKTYpH (IOPOTH, MOCTH, 3aT13HUYHI KOJIiT), TaK
1 1UPpoBOi — pO3BUTOK 1HTEPHET-TIATGOPM T 300py Ta 0OpOOKHU JTaHMX, MO0y 10Ba
€IMHOTO 1H(OPMAIITHOTO MPOCTOPY, IHTErpallis Pi3HUX CUCTEM TPAHCIOPTY. 3a
nanuMu [lep:kaBHOi ciry>kOu cTaTUCTUKU YKpainu, y 2022 poili BapTICTh OCHOBHHUX
3aco0iB y c(epi TpaHCHOPTY Ta CKIAJCHKOIO rocrojapcTBa ctraHOBWIa moHayn 409
THUCSIY TPUBEHSD [1].

P03BUTOK cHCTEM MOHITOPUHTY Ta yIpPaBIIHHS TpadikoM repeadavae BBEACHHS
aBTOMATHU30BaHUX CHCTEM YIPABIIHHS JOPOKHIM PYXOM, IO BKIIIOYAIOTH aJTOPUTMU
Ha OCHOBI BEJIMKUX JAHHUX Ta MITYYHOTO IHTEIEKTY, JJO3BOJISIOTH ONTUMI3yBaTH IOTOKU
TPAHCIOPTY B peAJIbHOMY Yacl, MOTIEPEKATH PO MOXKIIMBI 3aTOPH 1 aBapii. Baxnuso
TaKOX BIPOBAKYBaTH 1HTeNEKTyanbH1 TpancnopTHi cuctemu (ITS), mo iHTerpyroTh
iH(dopMaIlito BiJ PI3HUX THUIIB TPAHCHOPTY 1 MO3BOJSIOTh €(PEKTUBHO YMPABIATU
MOOUIBHICTIO.

BpaxoByroun 3pocTaroui 3arpo3ud KiOep3JOUYMHHOCTI, HEOOXITHO CTBOPHUTH
HAJIMHI CUCTeMH 3aXUCTy 1HGOPMAIIITHUX pecypciB, Kl OyIyTh BUKOPUCTOBYBATUCS
B TPAHCIOPTHHUX Mepexkax. [{e BkiIouae He TUIBKM 3aXUCT BiJ 30BHINIHIX aTak, ajie i
BHYTPIIIIHE YIIPABIIHHS JOCTYIIOM JI0 Yy TJIMBUX JaHUX 1 3a0e3medyeHHs iX Oe3neku Ha
BCIX eTanax o0OpoOku iHpopMallii.

Takok BaXJIMBHUM € 3a0€3MEeUeHHS PIBHOMIPHOTO pO3BUTKY LU(PPOBUX
TEXHOJIOT1M O BCIM KpaiHi, 30KpeMa B MaJIMX MICTax Ta CellaX, 4Yepe3 BIPOBAIKECHHS
Jep’KaBHUX MPOTpaM MiATPUMKH Ta PO3BUTKY 1H(OPACTPYKTYPH, a TAKOK HABYAHHS Ta
MIJBUIIICHHS KBasi(ikallii KaJapis.

TpancnopTHull cekTop MOTpedye 3HAYHUX KamiTaJOBKIIAJICHb IS peai3allii
MacmTabHUX MpoekKTiB. e Moxe OyTH NOCATHYTO 4epe3 CHIBIpaIio 3 MPUBATHUMU
KOMITaHISIMH Ta MDKHApOJHHMHU 1HBECTOpPaMH, a TaKOX uepe3 ePeKTUBHY pPOOOTY
JIep’KaBU Yy HAMpsSMKy (opMyBaHHS CIPHUATIUBOTO Oi3HEC-KIIMaTy Ta JEP>KaBHOTO
(diHaHCYBaHHS.

Otrxe, 1HoOpMaIiiHI TEXHOJOTIi MarTh TMOTY)XKHUM TMOTEHIan st
TpaHchopmarlii TPaHCIIOPTHOTO 3a0e3nedeHHs. BOHM MOXYTh 3HAYHO MOKPAIIUTH
e(eKTUBHICTH 1 O€3MeKy TPAHCIIOPTHUX CUCTEM, ajie JIJIsl IbOTO HEOOX1THO MO0JIaTH
HU3KY BHUKJIMKIB, 30KpeMa MI0J0 Ki0epOe3neku, IHTerpailii pi3sHuX BUIIB TPAHCIOPTY
Ta pO3BUTKY 1HGpacTpyKTypH. [HBECTHULIIT B 11 TEXHOJOTII 1 KOMIUIEKCHUNA MIIX1A 10
BUPILIEHHS! ICHYIOUMX MpPOOJIEM JOMOMOXKYTh CTBOPUTH OUIbII e(EeKTUBHY Ta
Oe3rneuHy TPaHCIOPTHY MEPEXKy, SKa 3MOXKE 3aJ0BOJIbBHUTH TMOTPEOH CydacHOTO
CyCHIJIbCTBA.
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YK 656.1
AHAJII3 IEPEBAI' TA HEJOJHKIB IIPOTPAMHOI'O JOAATKY WASE
JJIAA BOAIIB TAKCI B YMOBAX EKCIIVIYATAILII
M1 YAC HOBITPSAHOI TPUBOI'

Mysukin Muxaiijo Iroposuu!, k.1.1., 10o11€HT,

Bibik Ceitiiana Iropisua?, x.1.H., HomEHT,
IOpuenko Mapist AnapiiBua’, 3100yBauka BuILOI OCBiTH a
' Vuieepcumem mumnoi cnpasu ma ¢hinancis,

2 Jleporcasnuil ynisepcumem inpacmpykmypu ma mexnonoziti

VY cydacHOMy CBITi HaBIraIlisi Biiirpa€e KJIt040BY POJb y TOBCAKICHHOMY KHUTTI
JOWHU. 3aBISKH PI3HOMAaHITHUM Cy4YaCHUM TEXHOJOT1AM, TakuM sik GPS-nHagirarii,
MOOITLHUM KapTaMm, MOOUIBHHUM JojaTKaM 1 T. 1., JIOJWHA MOXKE B HE3HAMOMIM
MICIIEBOCTI OPIEHTYBATHCS B MIPOCTOP1, 3HAXOAUTH HEOOX1THI 00’ €KTH, TIPH ITLOMY HE
JOKJIaIar0uu 6arato 3ycuib. | 0JIOBHOIO YMOBOIO € HasiBHICTh MOOITLHOTO TIPUCTPOIO
Ta MOOUIbHOrO 1HTepHeTy. HalfuacTime cepes BCiX KOpUCTYBadiB HaBIralliHUMU
CUCTEMaMU KOPUCTYIOThCSA BOJII TaKCi, BO/AII MapIIPyTHUX TPAHCIOPTHHUX 3ac001B Ta
BOJIIi 0OCOOMCTOr0 TPAHCHMOPTHOTO 3aco0y. AJie aKTHBHIIIE 3a BCIX KOPHUCTYHOTHCS
JAHUMHU CHUCTEMaMH caMe BOJIIi TaKCl, OCKUJIbKH 32 JIeHb BOHU NEpeOyBatOTh B PI3HUX
YacTHUHAX MICTAa MPODKIXKAIOUM BETUKY KUIbKICTh PI3HOMAHITHUX BYJIULb.
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Ha croroanimuiii e po6ora GPS-HaBiraropiB B yMOBaX BOEHHOTO CTaHy Ta
YacTHX TMOBITPSIHUX TPUBOT CTaja ypasduBOI Yepe3 BIUIMB [ii 3aco0iB
panioenekTpoHHoi OopoTsOu (PEB), ki mopymrytoTh panio3B’s30K Ta HaBiramiiHi
CHUCTEMH, B pPE3yJbTaTli YOTO YTBOPIOETHCA HECTAOUIbHUN 3B 30K 1 BiIOyBa€ThCs
OTPUMaHHS HEKOPEKTHUX JaHUX. TOMY BaXJIMBO OOpaTH HAaHO1IBIII TOYHUI HABITaToP,
KWW 37aTHUN 3a0e3meunTd iH(OpMAIlEl0 TPO CTaH TPAHCIOPTHOTO IOTOKY Ta
3a0e3neunT MOOYyI0BY MapIIpyTy PYXy Ha Yac OTOJIOMICHHS MOBITPSHOI TPUBOTH.
OmauuM 3 HaWOLIBII MOMYJSIPHUX MOOUIBHMX JIOAATKIB JUIs HaBiraiii cepej BOJIIB
Takci € Wase, sikuii BUPI3HIEThCS TUHAMIYHUM (PYHKI[1IOHATIOM Ta MOPIBHSHO BUCOKOIO
MIBUIKICTIO ompaioBaHHs iHGopMallii 1010 JOPOKHBOI OOCTAaHOBKHM Ta
TPAHCIIOPTHOTO MOTOKY B PEXKUMI peajbHoro vacy [1, 2].

OnHiero 3 roJIOBHUX MepeBar j1oaarka Wase € Te, 110 KOKHUH KOPUCTYyBad MOKe
BHOCHUTH Oy/Ib-5IK1 3MIHU Y IOPOKHBOMY pyci. B mepernik Toro, 1o Moke BIULIMHYTH Ha
JIOPOKHIO CUTYaIlll0, J0JaTOK MPOIOHYE 3a3HayaTv: CTYIIHbL 3aTopa; aBapito Ta ii
PI3HOBHJI; HASBHICTH MOJMILII Ta MOOUIBHUX Kamep; HeOe3neky (AOpokHI poOOoTH,
HECIIPaBHICTh CBITIOQOpa 1 T. 1.); MEPEKPUTTS MPOi3qy; MOrOJHI YMOBH; IIHA
naneHoro; gynkiis SOS. Jlogatok Wase 103BoJisie BKa3aTh Ha MOXJIMBI MPOOJIEMH,
IPOMOHYIOYM €KCTPEHl [3BIHKM Ta JAONoMory B 10po3i. DyHKIIsS M03Hadae
MICIIE3HAXO/KEHHS aBTOMOO1JIsl Ha Malli 1 J1a€ 3MOTy 1HIIKUM BOJiSIM BIJITMOBICTH Ha
BUKJIMK Ta HAIATH JOTIOMOTY.

['onoBHUM € Te, 110 nepesiueHi QyHKIT MPaIIor0Th IiJT 4aC MOBITPSIHOI TPUBOTH
1 IonoMararTh CIJITAaHyBaTH MapIIPYT 3BaXKalouu Ha Bci (aKTOpH, aje 3a YMOBH, IO
ix OyJze BIIMIUCHO JeKIJIbkoMa KoprcTyBadamMu. Onrcana 0coOJMBICTh MICTUTh B CO01
SK TIepeBary, Tak i Hefoliku. IlepeBara B ToMy, 110 KOKEH BOINA MOXE BKazaTH Ha
MOTEHI[IITHYy HeOe3NeKy, TUM CaMUM akIeHTY€ yBary IHIIUX BOJIIB, aje uepes
HEJIOCTATHIO KIUJIBKICTIO aKTUBHHMX KOPHCTYBadiB PO3POOHMKH HE 3aBXKIH BYACHO
BCTUTAIOTh BUJIAJIATH 3acTapiity iHopMaliro. 3a3HaueHUN BUILE HEJOJIIK PO3POOHUKHU
JOIaTKy HaMararoTbCsS YCYHYTH, BPaXOBYIOUHM PEUTHHTOBY CHCTEMY KOpPHCTyBadya,
TOOTO YMM OUIbIlIE MApUIPYTIB OYyJI0 MTPOKIAJACHO Yepe3 J0JaTOK, TUM BHIIEC
pEeUTHUHrOBa JIOBIpa 10 BOAIS, IO BIUIMBAE HA IIBUAKICTH ONpallOBaHHS 1H(popMarlii
PO3pOOHUKAMHK Ta OHOBJICHHS «KapTH MOiH» Ha misaxy. OTxe, BapTo OpaTu 10 yBarw,
10 TPaBJIMBICTh 1 TOYHICTh 1H(OpMAIIiT 3aJIEKUTh Bl KIJTLKOCTI KOPUCTYBAUiB, IO
3apeecTpoBaHO B MporpamMHomMy faoaatky [1]. Kpim toro, nepeBaramu nogatky Wase €
Te, 110 TiJ] Yac KOPUCTYBAHHS 1 MPOKJIAIAHHS MApIIPYTy PyXy J0JIaTOK BKA3ye BKE
TOYHI Ta TEPEHMEHOBAHI BYJUI[l 3 HOMEPOM KOXXHOTO OYIMHKY, TPH I[HOMY
3a3HAYar0YM MOXIJIMBI MICIIS TIPOi3ay 10 OyAMHKY (HAIIPUKIIA, apKy MIXK i1 i31amMu),
110 BXKJIMBO JJIS BOJISI TAKCl, aJKE OJIHIEIO 3 TTPOOJIEM € Te, 10 BOI11, MPUDKIKAI0UN
Ha HE3HaloMi BYJIMI, HE MOXYTh BIIpa3y 3HAMTH TOYHE MICLI€ TMOCAAKH, SIKE
3a3HAYAIOTh MACAKUPH.

[Ipu GaraTomy (yHKIIIOHAT1 TPOrpaMHOro 10Aatky Wase, B HbOTO TakOX € 1
HEJOJIIKH, K1 3HAYHO MOTIPUIYIOTh Mpouec poOoTH. '0JOBHUM HEONIIKOM € Te, 10
JJIsl TIOBHOTO 00CsATy poOOTH M0JATKy HEOOXIHO HAasBHICTh 1HTEPHET 3'€HAHHS Ta
3B'S3KY, IS TOTO 00 BOJIINA 3MIT 3a3HAYUTH MOXJIMBI MOTEHIIIMHI MPOOIeMH, SKi
BUHHMKAIOTh Ha MUBIXY MpsMyBaHHS. KpiM TOro, BHUHUKAIOTh MpoOOJIeMH 3
KOPUCTYBaHHSIM TOJIOCOBMM IMOMIYHUKOM. OJHAK cHCTeMa BCE X TaKU IMPOKIAJe
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MapuipyT, 3a3HAYMBIIH, 110 JAOJATOK BUKOPUCTOBYE OQuUIaiiH mamy, ajie TOYHHM 4Yac
npuOyTTs Ta BIACTaHb IpOrpamMa Mpu 1boMy He BimoOpakae. Ha cborogHimHii 1eHb
nepioryHa BiJCYTHICTh €JIEKTPOCHEPrii Ta BUKJIMKAaHI II€I0 MPUYHHOIO0 epedoi 3
MOOLTFHUM 3B’SI3KOM Ta 1HTEPHETOM pPI3HUX MOOUIBHHUX ONEPaTOpIiB HE JI03BOJISIE
3aBXIM OTPUMYBATH BCi TIEpPEBard BiJ KOPUCTYBaHHs noAaTKoM Wase BOMIsIM Takci
1] 9ac CBO€T poOOTH.

[lim gac mochimkeHHs, MO MpoBoAwIocs B M. JlHImpo, OyJo MpoBeIEHO
ONMMUTYBAHHS BOIIB TaKCl, SIKI 3a3HAYMJIM, 11O OCTaHHIM YacOM IOYajd BUHHUKATH
npoOsemMu 3 BKa3aHHSAM 3BITIB PO HeOe3neky: 1oaaTok Wase Bka3zye Ha BIICYTHICTb
Mepexi Ta curHany GPS, monpu Te, mo Bozii OyB mia’enHanuit g0 mepexi. 11106
YHUKHYTH IIbOT'0, HEOOXIHO OyJ0 BHUXOJUTH 3 JOJATKY JEKIIbKa pa3iB abo
nepe3aBaHTaKyBaTu MOOUIbHUM TTpUCTpiid. [TooBUHA onuTaHUX BOAIIB BKa3aiH, 110
BUHUKAJIO 1€ Ha MEPIIOYEProBOMY €Tarl MpOoKJIaJaHHs MapuipyTy. Jlo Toro x, Bojii
BII3HAYWJIM, IO OJHUM 13 HEJOJIKIB AoJaTky Wase € HETOYHICTh JaHUX BiJ
rOJIOCOBOTO MOMIYHUKA: (DYHKIIISI MPOrOBOPIOE HE TUIBKH MOTPIOHY BYJIHIIO, a IIe U
CXOXI1 3a 3BydaHHsM. Boaii Takci 3a3HayaloTh, 110 1€ 3aBaxkae Ta 30uBae
HaJIAIITyBaHHS MPOTPaMHU.

Onurani BoAil 3a3HAYMIIM, 110 OCTAHHIM YacoM BifaroTh nepesary aAsoM GPS-
HaBiratopoM — Wase ta Google Maps. 50 % onutaHux BOJIiB 3a3HAYWUIIM, 110 B
KOPHUCTYIOThCSI TTporpaMHuM jaojatkoM Wase; 29 % BUKOPHUCTOBYIOTH B CBO1 pOOOTI
Wase ta Google Maps; 21 % kopucryrotecss Google Maps. 3 mpoBeaecHOTO
CTaTUCTUYHOIO aHajizy poOMMO BHCHOBOK, W10 OILibIlla YacTUHA BOJIIB TaKcCl
KOPHUCTY€ThCs JoaTkoM Wase, MpoTe TakoX JOBIpsoTh HaBiratopy Google Maps,
a00 X Boali KOMOIHYIOTH OOHMJBa JOJATKH B 3aJICKHOCTI BiJ SIKOCTI HAasBHOTO
MOOUIBHOTO IHTEPHETY Ta CTIMKOCTI 3’ €THAHHS.

[IpoBomumoCs JOCHIKEHHS TaKOXX B YacTHUHI MOOYIOBU MapuipyTty B
nporpamHoMmy noaatky Wase ta Google Maps mig 4yac OroJiomieHHS MOBITPSHOT
TPUBOTHU. 3arajbHa BiACTaHb Ta IUIAX HECYTTEBO BIAPI3HAIMCA. TakoXk Ha KapTi, 1€
OyJ10 BimoOpakeHOo MapuIpyT, OUIBII sIKICHA JeTajizallis Oyja came B nojaTtky Wase:
Ha3BU BYJIUIIb, TO3HAYKH JJIsl OCHOBHUX 00'€KTIB, TAKUX SIK 3allpaBHIi CTaHIIi, kKade uu
TOPTOB1 LEHTPHU. 3a3Ha4uuMoO, 1110 Wase — 11€ J0JIaTOK, SIKMil aJalnTOBaHUil caMme T
KaTeropiro BOJIiB, BpaxoByouH yci ¢akTopu, Toal sk Google Maps opieHTOBaHMIA
Ol/IbllIe HA TaKy KaTeropird KOPUCTYBauiB SIK MIIIOXOIU — AEMOHCTPYIOUYH 3YNUHKH,
IbTEPHATHUBHI IIJISAXH 1 T. 1.

Onwutani Boaii 3ayBaXKHWJIM, [0 BPaXOBYIOUM YCl1 MEpeBaru Ta HEAONIKH caMe
CHUCTEMa MporpaMHoOro aofaTky Wase € HailOouIbil cTabiIbHO0 Ta €(hEeKTUBHOIO i
4yac MOBITPSTHOI TPUBOTH, 32 YMOBH CTIMKOTO M1’ €JHAHHS IO MEPEKi, B OPIBHIHHI 3
HaBiratopom cucremMu Google Maps — rojmoBHOro kKoHKypeHTa noaarky Wase. Lle
CBITYUTH, 10 TiepeBar y Wase HabaraTo OibIle, Hi>K HEJOJIKIB.
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HanpsMH €BOJTIONIT IMGPPOBOTO CYCHIIBLCTBA : MaTepiaau MiXHapOAHOI HAYKOBO-
npakTHuHOi KoH(epeHii: y 2 1. Tom 2. Juinpo: YMCO, 2022. C. 475-477.

VJIK 629.7
IHTEJEKTYAJIbHI TPAHCIIOPTHI CHCTEMHU B YMOBAX
CYYACHOI'O MICTA

CaBuenko Jlijtigs AHaToJ1iiBHA, K.T.H., JIOIICHT
Coxkupko Anna CepriiBHa, 3100yBauka MaricTpatrypu
Hayionanvnuii ynieepcumem diopecypcie ma npupo0okopucmysanus Yxpainu
email: lilya_savchenko@nubip.edu.ua

Y cydacHHX YyMOBaXx CTPIMKOTO 3pOCTaHHS ypOaHI30BaHMX TEPUTOPIH,

NIJBUILIEHHS IIJIBHOCTI TPAHCIIOPTHUX MOTOKIB 1 3HMKEHHS €()EKTUBHOCTI ICHYHOUHX
TPAaHCIOPTHUX MEpPEK BCE OUIBIIOI aKTyaJdbHOCTI HaOyBa€ BIIPOBAIKECHHS
iHTenekTyanbHux TpaHcnopTHux cucteM (ITC). L1 cucremu sBAsOTH CcO0O0XO
CYKYMHICTh TEXHOJIOT1i, 0 00’€HYIOTh 3acO0M TEJIEKOMYHIKAIli, 1H()pOpMaTUKH,
CEHCOpPUKH, IITYYHOTO IHTEJIEKTY Ta HU(POBOI AHANITUKH 3 METOIO YIPaBIIHHSA
TPaHCTIOPTHOIO iHPPACTPYKTYPOIO Ta MOTOKAMHU B PeaTbHOMY Jaci. IX BIIpOBaKeHHs
JO3BOJISIE 3HAYHO MIJBHUIIUTUA O€3MEKy PYyXy, 3MEHIIUTHU 3aTOPHU, 3HU3UTH BUKHUIH
IIK1IJTMBUX PEYOBHH 1 IMABUIIUTH 3arajibHy SKICTh KUTTS B MICTaXx.
MeToro IbOro AOCHIIKEHHS € aHajl3 Cy4yacHOro cTaHy Ta TeHAeHwii po3BuTtky ITC y
MICBKOMY CEpEOBHIII, OIlIHKa €()eKTUBHOCTI iX BIPOBAKEHHS, a TAKO>X BUBUCHHS
MO>KJIMBOCTEN 3aCTOCYBaHHS MOAIOHUX CUCTEM B yMOBaX YKPAiHCHKUX MICT.

[Iporuo3yBaHHs MUIBHOCTI TpadiKy MOXKHA peati3yBaTH 3a JOIMIOMOTOI0 MOJIEI:

T(t+1) =f(W - X(t) +b) (1)
ne T(t+1) — mporHo3oBaHe 3HAYEHHS TPAHCIOPTHOTO HaBaHTaXeHHs; X(t) — BEKTOp
¢daktopiB; W — Barum HeWpoHHOI Mepexi; b 3mimenHs; f — QyHkmis akTuBarii.
OnTuMizallisi peXUMIB CBITIO(POPHOTO PETYIIOBAHHS 3AIMCHIOETHCS —MUITXOM
MIHIMi3alli yacy 3aTpUMKHU:

S1y7, Gt Twaiti) @
ne Tg, Tr — TpuBasiocTi curHaJiB; Qi — IHTEHCUBHICTb IOTOKY; Si - NMpoONycKHa
3/1aTHICTh; T1 — yac o4iKyBaHHS.

Y KueBi akTUBHO MAOCHIIKYIOTHCS NUIAXH I1HTErpamii 1HTEIeKTyaJbHUX
tpancnopTHux cucteM (ITC), BKkrouaroun BIpOBAKEHHS aITalITUBHUX CBITIO()OPHUX
CUCTEM, MOHITOPUHT 3aTOPIB 1 BUKOPHUCTAHHS ITU(POBUX TUIATHOPM ISl KEpyBaHHS
TpaHcnoptoMm. g ycnimHoro ta eektuBHOTro po3BUTKY ITC B yKpaiHCbKUX MicTax
HEOOXITHO BJOCKOHAIIOBATH LHU(PPOBY 1HPPACTPYKTYpY, BpPaXOBYIOUH Cy4acHI
TEXHOJIOT1YHI TEHAEHI[i, a TaKOX aJanTyBaTH HaWKpalll MIXHAPOJHI MPAKTUKU
BIJIMOBITHO /10 JIOKAJBHUX MOTPEO.
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UDC 658.1.004
INTELLIGENT TRANSPORTATION SYSTEMS FOR ENHANCING
ROAD SAFETY

Jacob B. Farnell,
Pratiti Navam,
Sophie X. Liu, Ph.D., professor
Engineering School, Oral Roberts University,
email: sliu@oru.edu

Abstract. Road safety continues to be a critical global challenge, with traffic
accidents causing significant loss of life and economic disruption. Intelligent
Transportation Systems (ITS) provide innovative solutions by leveraging modern
technologies such as real-time monitoring, vehicle-to-infrastructure communication,
and adaptive traffic management. This paper explores the potential of ITS to enhance
road safety, reduce congestion, and improve emergency response times. It also
examines the challenges of ITS implementation, particularly in resource-constrained
environments, and suggests strategies for integrating ITS into national transportation
systems to create safer and more efficient road networks.

Introduction. Traffic accidents remain a leading cause of death worldwide, with
significant impacts on public health, economies, and overall quality of life. The World
Health Organization estimates that over 1.3 million people lose their lives each year in
road crashes, with many more suffering life-altering injuries. These numbers
underscore the critical need for innovative approaches to road safety.
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While traditional safety measures such as improved road infrastructure, stricter
traffic enforcement, and driver education programs have made notable progress, they
are often insufficient in addressing the complexities of modern transportation systems.
Intelligent Transportation Systems (ITS) represent a transformative solution by
integrating advanced technologies like real-time data analytics, communication
networks, and automated controls to enhance road safety and efficiency. This paper
explores the multifaceted role of ITS in addressing the global road safety crisis.

Components of ITS

Adaptive Traffic Signals. Adaptive traffic signals are a cornerstone of ITS,
offering dynamic management of intersections based on real-time traffic conditions.
Unlike traditional traffic lights that follow pre-set timings, adaptive signals use sensors
and algorithms to adjust their cycles. This reduces congestion, improves traffic flow,
and minimizes the likelthood of accidents caused by sudden stops or signal
mismanagement.

Studies have shown that cities implementing adaptive traffic signals experience
a measurable reduction in travel times and accident rates. These systems are
particularly effective in urban areas with high traffic volumes and variable flow
patterns. By prioritizing emergency vehicles and public transport, adaptive signals also
contribute to more equitable and efficient use of road networks.

Real-Time Traffic Monitoring. Real-time traffic monitoring leverages a
combination of sensors, cameras, and GPS data to provide an up-to-the-minute
overview of traffic conditions. This data is processed through centralized systems,
enabling traffic managers to make informed decisions and respond quickly to emerging
i1ssues such as accidents or congestion.

Beyond immediate applications, real-time traffic monitoring also generates
valuable insights for long- term planning. By analyzing patterns and trends, authorities
can identify high-risk areas, plan infrastructure upgrades, and optimize traffic
management strategies. These systems are increasingly integrated with navigation
apps, empowering drivers with real-time updates and alternative route suggestions.

Role of Artificial Intelligence in ITS. Artificial Intelligence (AI) is
revolutionizing Intelligent Transportation Systems by enabling predictive analytics,
real-time decision-making, and automated processes. Al algorithms process vast
amounts of traffic data to identify patterns, predict congestion, and optimize traffic
flow.

One of the key applications of Al in ITS is anomaly detection. By monitoring
traffic conditions continuously, Al can detect and alert authorities to potential issues,
such as accidents, stalled vehicles, or sudden congestion. Additionally, machine
learning models are used to enhance the accuracy of traffic predictions, making ITS
more efficient over time.

Economic Impact of ITS. ITS has a profound economic impact by reducing the
costs associated with traffic congestion, accidents, and fuel consumption. Studies
estimate that congestion costs urban economies billions of dollars annually due to lost
productivity and increased transportation expenses. Furthermore, ITS technologies
improve the efficiency of logistics networks by minimizing delays and optimizing
routes. For example, delivery companies can leverage real-time traffic data to ensure
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timely deliveries, reducing operational costs. These benefits ripple through the

economy, contributing to overall growth.
Fig. 1: Impact of ITS on Accident Reduction
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Fig. 1 below demonstrates the reduction in traffic accidents attributed to the

implementation of ITS technologies between 2015 and 2020.

As shown, there is a steady increase in the percentage of accident reduction,
reflecting the growing adoption and efficiency of ITS over time.

The graph highlights a significant upward trend, with accident reduction rates
improving from 5% in 2015 to 22% in 2020. This data underscores the critical role of
ITS in enhancing road safety, particularly through components like adaptive traffic
signals and real-time traffic monitoring. As ITS technologies evolve, further gains in
accident prevention are anticipated.

Social and Environmental Benefits of ITS. Intelligent Transportation Systems
are not just about improving traffic efficiency; they also contribute significantly to
societal and environmental well-being. By reducing travel times and vehicle idling,
ITS lowers stress levels for drivers, improving their overall quality of life.

From an environmental perspective, ITS reduces greenhouse gas emissions by
optimizing vehicle movement. Additionally, ITS encourages the integration of eco-
friendly vehicles like electric and hybrid cars by supporting infrastructure such as smart
charging stations, paving the way for a greener future.

Challenges in Large-Scale ITS Deployment. Despite its numerous advantages,
deploying ITS on a large scale presents significant challenges. High implementation
costs, technological gaps, and public acceptance issues are major barriers that need to
be addressed.

Moreover, the integration of ITS with legacy transportation systems requires
meticulous planning and collaboration among multiple stakeholders. Overcoming
these hurdles will require innovative approaches, such as phased implementation and
public-private partnerships, to ensure the smooth adoption of ITS technologies.
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Conclusion. Intelligent Transportation Systems represent a transformative
solution to the global road safety crisis. By integrating technologies such as adaptive
traffic signals, real-time monitoring, and V2I communication, ITS can address many
of the challenges facing modern transportation networks.

To fully realize the potential of ITS, governments must address implementation
barriers through strategic investments, capacity building, and international
collaboration. As demonstrated by the provided data and case studies, ITS delivers
significant benefits in reducing accidents and improving transportation efficiency.
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TpancnopTHa Tajly3b MIBHAKO TPAHCPOPMYETHCS IMiJi BIUIMBOM IU(POBUX
TEXHOJIOT1i, TOMY MIArOTOBKA (DaxiBIiB Ma€ BIAMNOBIIATA aKTyaJlbHUM BUKIUKAM.
Tpaauiiiini METOIM HaBYAHHS YacTO HE JAlOTh CTyJACHTaAM MNPAKTUYHOTO JOCBITY
poOOTH 3 Cy4yaCHUMHU JIOTICTUYHUMHU cucTeMamMu. CUcTemMa yIpaBIliHHS TPAHCIIOPTOM
ANT-Logistics® nmpu3HayeHa A1 aBTOMAaTHYHOTO [IJIaHYBaHHS MAPLIPYTIB IOCTABKU
Ta KOHTPOJIO iX BUKOHaHHS. MeTa BHpPOBAIKEHHSI CHCTEMH — IOKPAIEHHS SKOCTI
KIIEHTCHKOTO CEpBICY 3 OJHOYACHUM 3MCHIIEHHSIM BHUIATKIB Ha YTPUMAaHHS
TpaHCIOPTHOTO TapkKy. Bukopuctanus Ant-Logistics 103BoJisie IMITYBaTH peayibH1
TPAHCHOPTHI Omeparlii, ONTUMI3allil0 MapIIPyTiB, YIPABIIHHSI BAaHTAXOIMOTOKAMHU Ta
aHaJII3 BEJINKUX JAaHUX.

Ines anroputmy onTuUMI3aIlii MapHIPyTIB pyXy TPAHCIOPTY TMOJSITaE B
KOIIIFOBAaHHI MOBEJIHKA MypaX, KU 37aTHI MIBUAKO 3HAXOIUTH HAWKOPOTIIMHA MIISIX
BiJl MypalllHHKa JI0 JDKeperna XapdyBaHHS 1 ajanTaiiii 10 MIHJIUBUX HABKOJMIITHIX
YMOB, 3HaXOJs4YM HOBUM HaWKopoTmi Nuisax. OIHIEI0 3 MPOBITHUX CUCTEM, SKi
3aiimaroThesa UM nutanHsIM € ANT-Logistics. Ant-Logistics — 11e XMapHuii cepBic st
aBTOMAaTHU3allli JIOTICTUYHUX MPOLECIB, AKUH BKIIIOYAE:

e [UIaHYBaHHS MapUIPYTIB 3 ypaxyBaHHsAM OaraTboX (QaktopiB (Tpadik,

BapTICTh MaJIMBa, TEPMIHHU TIOCTABKH);
® MOHITOPUHT TPAHCIIOPTY B peajbHOMY Yaci;
® AHANTHUKY €(DEKTUBHOCTI JIOTICTUYHUX OMeparliii;
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e inTerpaito 3 GPS Ta cucremamu 00Ky .

Cucrema ANT-Logistics po3paxoBaHa B OCHOBHOMY Ha MalHil 1 cepemHiit
6i3Hec. Bona gyxe ruyuka i (pyHKIIOHAJIbHA 3aBISKH YOMY 1i MOKHA HaJlallITyBaTH
1171 OyIb-SIKWI BUJT TISTTHHOCTI.

Lls cuctema J03BOJIsIE€ 3aBAHTAXKUTH B TMEPEIiK 3aMOBJICHb Ha JIOCTAaBKY, JaHl
PO TPAHCHOPTHI 3aCO0M Ta BUKOHATH PO3PAXYHKU MapIIPYTIiB 3 ypaxXyBaHHAM HU3KU
oOMekeHb (4acoBl BIKHA, 3aTOpPU Ha JOporax, MpiopuTeTHicTh Ta iHie). Cepic
IJIaHy€ ONTUMAaJIbHI KIJBLIEBI MapUIPYTH 3aBaHTAXYIOUW TPAHCIIOPTHI 3acO0HM IIO
MaKCUMYMY, 3aBJISIKA YOMY BUJATKU 3MEHIIYIOThCS HaBITh 110 40%

KirouoBoto nepeBaroro cepBicy € Horo iHTYITUBHHH 1HTepdEC Ta MOKIUBICTD
MOJICTIOBaHHSI PI3HOMAHITHUX JIOTICTUYHHUX CIIEHApiiB, 10 POOUTH HOTO IIHHUM
THCTPYMEHTOM JIJIsl HABYAJILHOTO MPOIIECY.

CTyneHTH MOXYTh TPAIIOBAaTH 3 pEAIbHUMU JTaHUMH, aHATI3yIOuu MPOKIajeHl
CEepBICOM ONTHUMAIIbHI MapIIPyTH TOCTABKH, TOKA3HUKA BUKOPUCTAHHS aBTOTPAHCIIOPTY
(BapTICTh JIOCTABKH, MTPOLICHT 3aBaHTAKEHHS aBTOMOOUTIB), BIUIMB 30BHIIIHIX (haKTOPIB
(moroaa, JITII, oOMekeHHs MBHUIKOCTI YK 3a00pOHY PyXY IO NEBHUX AUISTHKAX JOPIr).

Buknagadi MOXXyTh CTBOPIOBaTH MPAaKTUYHI KEHCH 3aBJaHb Ha OCHOBI Ant-
Logistics, Hanpukia;

® DPO3paxyHOK Halle()eKTUBHIIIOTO MapIIPYTy JJIs JOCTABKU BAHTAXKY;

e aHaji3 e(pEeKTUBHOCTI BUKOPUCTAHHS NAPKy TPAHCIIOPTY;

® CHUMYJISLIS YIPABIIHHS JIAHIIOTOM TOCTABOK.

CepgBic 103BOJIsIE IEMOHCTPYBaTH pOOOTY aJropUTMIB MAIIMHHOTO HAaBYaHHS
JUIS IPOTHO3YBAHHS 3aBaHTAKEHOCTI JIOPIT, ONTUMAIIBHOTO PO3MOALTY BaHTAKIB TOLIO.

[IepeBaru 11t HABYaJIBLHOTO MPOIECY:

® [PaKTUKO-OPIEHTOBAHMUN MIIX1A — CTYACHTH OTPUMYIOThH JIOCBIJl poOOTH 3

peaTbHUMU THCTPYMEHTAMH.

® MDKIUCUMIUTIHAPHICT — IHTErpaiis 3HaHb 3 JIOTICTUKH, OpraHizauii
BAaHTAKHUX NEPEBE3€Hb, IHPOPMATUKH, aHATI3Y JaHUX.
® [IJBUIIEHHS 3aIlIKaBJICHOCTI — I1HTEPAKTUBHICTh Ta IrpOBI €JIEMEHTH

(HampuKIIaJl, 3MaraHHs 3a HAMKpamuii MapIpyT).

[aTerpamis Ant-Logistics y HaBYaJIbHHMI MPOIIEC MOXKE 3AIMCHIOBATHCS 3a
YITKOIO METOJAMKOIO, 1110 BKJIFOYA€ TPH OCHOBHI €TallH.

Ha migroroByoMy ertami MPOBOIUTHCA PO3POOKAa HABYAIBHO-METOIMYHHUX
MartepianiB, HeoOX1THUX i1 ePEeKTUBHOI poOOTH 3 cepBicOM. BaKIMBUM KPOKOM €
CTBOPCHHSI HaBYAJILHUX CIICHAPIiB, sIKI MAaKCUMaJIbHO TOYHO BiJOOpakarOTh TUIIOBI
BUPOOHMYI cUTYyalli B JIOTicTHUHIN cdepl. Okpema yBara NpUAUISIETHCS MIATOTOBIII
BUKJIAJa4iB, SIKI MalOThb HAaBUYMTHCS BUIBHO KOPUCTYBAaTHUCS 1HCTpyMeHTapieM Ant-
Logistics 11 mOIaIbIIOr0 HABYaHHS CTY/ICHTIB.

Etan BnpoBapkeHHs nependayae MpOBEACHHS JICKIIM Ta MaicTep-KiaciB, 1€
CTYJIEHTH OTPUMYIOTh 0a30Bl1 3HaHHA Mpo (yHKIIOHAN cepricy. Ilicas uboro BoHM
NepexoAsaTh J0 BHUKOHAHHS TPAKTUYHHUX 3aBJaHb, CIPSIMOBAHMX Ha 3aCBOEHHS
OCHOBHHMX MOXJIMBOCTeH Tuiatopmu. Ha 3aBepiieHHsS eTamy pO3TIISIarOTHCS
CKJIQHIII 3aBJaHHs, OB’ 3aH1 3 PO3B’sI3aHHAM KOMIUIEKCHUX JIOTICTUYHHUX 33]1a4 Y
cepenoBuili Ant-Logistics.
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Ha erani po3mmupeHOro BHKOPUCTAHHS CEPBIC CTA€ YAaCTHHOK  OiJIbII
MacITaOHUX HABYAJILHUX MPOEKTIB. CTYIEHTH BUKOPUCTOBYIOTH HOTO /111 BUKOHAHHS
KypCOBUX Ta JUIUIOMHHX pOOIT, 110 JO3BOJSE iM TIHOIIE 3aHYpPUTHUCS B pealibHI
JoricTHYHI Tpouecu. st kpaioro 3aKpimieHHsl 3HaHb MPOBOSTHCS AUIOBI ITpH Ta
CUMYJISIT, K1 IMITYIOTh pOOOTY JIOTICTUYHUX KOMIIaH1i. J{o1aTKOBUM CTUMYJIOM JJIst
CTYZCHTIB CTAalOTh CIEIliaibHI 3MaraHHs, /¢ BOHU MOXYTh MPOJEMOHCTPYBAaTH CBOI
HAaBUYKM B ONTHUMI3allii JOTICTUYHUX pilieHb 3a gornomororo Ant-Logistics. Takwuii
M11X17] 3a0e31edye MOCTyoBE 3aCBOEHHS MaTepiaiy, MOYNHAIOYH Bl 0a30BUX 3HAHB 1
3aKIHUYIOUH MPOCYHYTHUM BUKOPHUCTAHHSAM CEpBICY B ITpodeciifHiil AiSIbHOCTI.

BnpoBamxennss Ant-Logistics y HaBuajabHUM Mpoliec J03BOJISIE MiATOTYBaTH
(haxiBIliB, K1 BOJIOJIIIOTh Cy4aCHUMHU 1HCTPYMEHTAMHU JIOTICTUKH Ta 37aTH1 €(DEKTUBHO
BUPIIIYBAaTH TPAaHCTIOPTHI 3aBAaHHs. [1o110H1 cepBicH CTalOTh HEB1JI €MHOIO YACTHHOIO
OCBITH B yMOBax 1u(ppoBoi TpaHchopMmalliii TpaHCIIOPTY.

Jlireparypa

1. ABepkunHa M., 3aropyiiko O. 3acTocyBaHHd XMapHHUX TEXHOJIOTIA Yy
jorictTiaHux cuctemax. Modeling the development of the economic systems. 2023. No 1.
C. 45-49. URL: https://doi.org/10.31891/mdes/2023-7-6 (nata 3sepuenns: 09.04.2025).

2. T'yk O., Kyuma O., Menbauk A. HeoOXiIHICTh 3aCTOCYBaHHSI 1HHOBAIIMHUX
JIOTICTUYHUX TPOLECIB I PO3BUTKY CYYacCHUX HIANPHUEMCTB. Exonomika ma
cycninocmeo. 2021.  Ne31. URL: https://doi.org/10.32782/2524-0072/2021-31-
36 (mara 3BepHenHs: 09.04.2025).

3. Kamaman O. b. Hanpsimu BripoBal»KeHHS IHHOBAIIi# y JIOTicTHIl. Tagpiticbrutl
HAYKOBUIL BICHUK. Cepis: Exonomixa. 2020. Ne 4. C. 72-79.
URL: https://doi.org/10.32851/2708-0366/2020.4.9 (nata 3BepHenHs: 09.04.2025).

4. Kozak C. 3actocyBanHs nudposizailii ta iHGOPMAMINHIX TEXHOJOTIN IS
BJIOCKOHAJICHHS] €(EKTUBHOCTI TPaHCHOPTHOI JOriCTUKU. CyyacHi mexHonoeii 8
Mawunooyoyeanni  ma  mpaucnopmi. 2024,  T.2, Ne23. C.109-114.
URL: https://doi.org/10.36910/automash.v2i23.1532 (nata 3Bepuenns: 09.04.2025).

YK 656.13:004.8
IITYYHUM THTEJEKT Y TPOMAJICBKOMY TPAHCIIOPTI
Bamenko /1.0., 3100yBauka BUIIIOi OCBITH,
Koaocok 1.O., x.nea.H., JOLIEHT
Hayionanvruti ynieepcumem biopecypcie i npupoookopucmysanus Yxpainu,
E-mail: kolosok@nubip.edu.ua

Bunyck ChatGPT y xoBTHi 2022 poKy MpOJIEMOHCTPYBaB HeaOUsKI
MO>KJIMBOCTI BeMKUX MOBHUX Mojenel (large language models, LLMs), siki 4yaoBo
reHepyloTh 0araTOMOBHI TEKCTH Ta Y3arajibHIOIOTH iX, MPUYOMY SIKICThb YacTo
nepeBepllye Cepeani JIFAChK ToKa3HUKH. Lle Bukmukano nqedatu npo rotoBHicTh 11
3aMIHUTH JIOACHKI 3aBnanHs. Jlo muctomana 2024 poky 3'SBHIIMCS JaHi, 110 CBIYAThH
mpo Te, mo LLMs, MOXIMBO, JOCSTIN IJIATO MPOXyKTUBHOCTI. OHAK HOBI MiAXOAH
Ta ONTHUMI30BaH1 apXITEKTYpH, Taki gk DeepSeek (nmpencraBnennii HAMPUKIHII TPYTHS
2024 poxy), BITHOBHIN IMITYJIbC. Ll1 MOCATHEHHS HATAKAIOTh HA MOJANIBIINAN TTPOTPEC,
BIIKPUTTS HOBUX 3aCTOCyBaHb Ta nokpameHHs 1.
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CranoMm Ha motuii 2025 poKy MepcreKkTHBa MTYYHOTO 3arajbHOTO 1HTEIEKTY
(artificial general intelligence, AGI) Burmisinae OibII peagbHOO, HK PIK TOMY, X0ua
HOTO BIUTMB Ha CyCIIBCTBO BCE IIe BaxKo nependoauntu. EBomrortis 11 BinOyBaeThes
3aBIIAKH (yHIaMEHTAILHUM 1HHOBALISIM, TaKUM sIK apxitekTypa Google Transformer
(2017), sixa 3pobwiia peBOJIIOII0 B 00pOOIl MPUPOAHOT MOBH 1 TPOKIIANA MUISX 1O
npopuBy B ramy3i LLM. Ili wmogmem, Btineni B cepii GPT Bim OpenAl,
IPOJAEMOHCTPYBaJIN HEaOMAKYy YHIBEPCAIbHICTh Yy pI3HHX Taly3sX, 30KpeMa B
KOJTyBaHHI, FOPUCIIPYACHINT Ta MeauruHi [1].

AXIOTaX HABKOJIO INTYYHOTO IHTEIEKTY MOXKE CTaTH Ha 3aBajil TMOIIYKY
NPaKTUYHUX Ta e(eKTUBHUX pimieHb. lle HemuHyde, BpaxoBYIOUHW, IIO TEXHOJIOTIi
IITYYHOTO 1HTEJICKTY PO3BUBAIOTHCS TaK IIBHUIKO, 1 MM BCE IIE JOCITIDKYEMO, SIK iX
BUKOPHUCTOBYBATH. Y 3B’S3KY 3 IIUM, PO3IVIIHEMO MPUKIIA/IN YCIIXY IUTYYHOTO IHTEJIEKTY
B TIpOMaJAChKOMY TpaHcropTi. CbOroiHi IUTYYHUHA IHTEJIEKT B OCHOBHOMY
BUKOPUCTOBYETBCS Uil aHAN3y JaHUX, BHUSBICHHS AaHOMAJii 1 TPOTHO3HOTO
MO/ICITFOBAaHHS. 3aBISIKH HOBHM ITEPETOBUM TEXHOJIOT1SIM, TAKMM SK BEJTUKI MOBH1 MOJIEIT
(LLM) 1 BimeoaHaliTHKa Ha OCHOBI IITYYHOTO IHTENIEKTY BiJAKPUBAIOTH OlNbIIIe
MOXIIMBOCTe. Bike 3apa3 Gararo opraizaiiii TpoMaJChKOTO TPAHCIOPTY MO BCHOMY
CBITY BUKOPHCTOBYIOTH MOKJIMBOCTI IHCTPYMEHTIB IITYYHOTO 1HTEJEKTY, 1100 3p00UTH
orepailii 0e3neyHImuMH, €(PEeKTUBHIINME Ta KOMGOPTHIIIMMH [T TACAKHPIB.

HITyuHuit 1HTENEKT BXKE 3MIHIOE MOOUTBHICTh. ICHYIOTH Bxke 17 cmoco0iB, sk
OlepaTopu TPOMAJCBKOTO TPAaHCHOPTY, OpraHd BIAAW, MJOCIHIAHMKM Ta IHIII
3alliKaBJ€Hl CTOPOHM BUKOPUCTOBYIOTh IUTYYHUH IHTENEKT JJs OTPUMAaHHS
pizHomaHITHUX niepeBar [1]. HaBegemo neski KelcH BHUKOPUCTAHHS TEXHOJIOTL
HITYYHOT'O 1HTEJIEKTY JJIsl HOKPALIEeHHS MiCbKOI MOOUIBHOCTI:

1. OrosomieHHs i nacaXupiB 31 MITYYHUM IHTEJIEKTOM — MPOBIJHA aBTOOYyCHA
KOMIMaHis Ui rpomajacbkoro Tpancnopty PostBus (IlBefiniapis) BUKOPUCTOBYE
MeXaHi3M NepeTBOpeHHs i1H(POPMALIIHOTO MOBITOMJICHHS Yy BUTJIS/II TEKCTY B MOBIICHHS;

2. BiptyanpHuii acucteHT MoBoOO skecTiB — SBS Transit, Cinranyp (puc. 1);

M, 108t my passport, can you
help me?

Ploase contact the police as
S00N a3 posslie and get In
L louch with, your country’'s
. embasay

| want 10 lake a laxi wheve |
can find a taw stand?

You can 9o 16 Chinatown Point
from Exit G; or from Exit C %o

reach Feopie's Fark Complex

and OG Rulting whurs you s wil
find taxi stands

Puc. 1. Komynikaitis 3 macaxxupamu, siki MarOTh BaJy CIyXy
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3. Yar-60T s iHUMaeHTIB — Ynkasbka TpancnoptHa aamiHicTpailis (Chicago
Transit Authority, CTA, CIIIA) 3amyctuna yat-60Ta mig Ha3Boro “Yat 3 Unkazbkoro
TPAHCTIOPTHOIO aJMIHICTpali€l0” i MOKpaleHHs] 00CIyroByBaHHS Kii€HTiB. YaT-
6ot € mepmuM iHCTpyMeHTOM CTA ans iH(opMyBaHHS TPO 1HIMIECHTH B PEXUMI
peasibHOrO yacy. KiieHTH MOXyThb HaJcCWUiIaTH TEPMIHOBI 3BITM Ha Taki TEMH, SIK
TEXHIYHE 00CIIyrOBYBaHHS, YUCTOTA Y TPAHCIOPTI, 1HPOPMAIIIIO MPO MACAKUPIB, SAKI
HOPYIIYIOTh TPOMAJICEKUN MTOPSAIOK TOIIO;

4. [Tomiunuk gat-60T — Club Italia 1ie HempuOyTKOBa OpraHizariis, sika MIPoOCyBae
BUKOPUCTAHHA OE3KOHTAKTHUX CHUCTEM OIUIaTH Ta JOCTyNy 10 TIPOMaJChKOIrO
TpaHcnopTy. Y ciui 2025 poKy BOHM 3aIlyCTHJIM JTOJATOK 3 BIAKPUTHM BHXIJTHUM
kogoM Velvet, skuii M03BOJIMTH KOpHCTyBayaM HaJcujaaTd migkazku LLM
1TamiicbKo0 MOBOIO. [10TIM BOHM IHTETPYIOTHCS B 4aT-00T, SIKMM MOYKE BiJIMOBIAATH
Ha 3alIUTH KOPUCTYBAUiB 1 MPOMOHYBATH 1HGOPMAIIIIO, sIKa TUHAMIYHO OHOBIIIOETHCS,
B TOMY YHUCIII TTPO PO3KIIAJ] pyXy TPAHCIIOPTY Ta OPAJH MO0 OJASTY, SIKHM MiIXOAUTh
JUTSL O9IKYBaHHMX MIOTOJTHUX YMOB Y JICHb MTOJIOPOXKi;

5. Yar-00T s ciiBpoOiTHUKIB — KoMmnaHisa Alameda-Contra Costa Transit (AC
Transit, CILIA) 3iTkHymacs 3 mnpoOiieMamu Yy 3a0e3nedeHHl 1H(QopMaliiHUMU
TEXHOJIOTISIMU MIATPUMKU [EpPCOHAIly, HANpHKiIaA, s BOJIBB aBTOOYyCIB, 4ul
rpadiki, ocoOJMBO HIYHI 3MiHM, YacTo He 30irammca 3 rpadikom podotu IT-
niaTpuMku. 1100 BupimmTH 1o npodiaemMy, 0yJio BOpOBaIKEHO pO3MOBHOIO 4aT-00Ta
Ha OCHOBI IITYYHOI'O IHTEJEKTYy, SKUN JI03BOJISIE olepaTopaMm O0e31mocepeaHbO
HAJICUJIATH 3allMUTH Ha MiITPUMKY Ta OTPUMYBATHU JOCTYII 10 BaxiauBoi I T-iHdopmarii
Ta 1H(opMaIlii mpo opraHizailio;

6. Yar-6otr mis kmieHTiB — Tokiiicekuii MetponomiTeH, SAmonis. Llentp
o0cyroByBaHHs KJII€HTIB TOKIHCHKOT0 MeTpoMnoiTeHy 00poosise mpubdmauzno 250000
3anuTiB mopoky. {00 miIBUIUTH MMIBUIAKICTH 1 TOYHICTH BIANOBIAEH, LEHTP
00CITyrOByBaHHS KJIIEHTIB CTBOPIOE IPOTOTHUITH TOAATKIB 31 IITYYHUM IHTEIEKTOM, SIKi
MOKPAIIYIOTh (DYHKIIIOHAJIbHICTh YaT-00TIB, CIPOLIYIOTh MOIIYK 3aryOJIeHUX peyeH i
aBTOMATHU3YIOTh BIJMOBI/Il HA €JICKTPOHHI JIUCTH.

7. be3neka aBTOOyCiB — YHpaBliHHS T'poMaAchbKoro tpancrnopty CiHramypy
(Singapore’s public transport authority, PTA) Bupimmio mpobGiemu Oe3neku Ta
e(EeKTHUBHOCTI, BIPOBAUBIIY TEXHOJOTII IITYYHOrO 1HTENEKTY Bix Streamax. Cepen
HUX — CUCTEMHU PO3LIMPEHO1 JOTIOMOTH BOJ1€BI, MOHITOPUHT BTOMU BOJisl, BUSBJICHHS
CIIMUX 30H 1 MOTYyXHa CHCTeMa BijeocnocTepekeHHs. Llg MopepHizaiis 3HAYHO
nigBuImiIa 0e3neKy, MoKpamuia SKiCTh 0OCITYyTrOByBaHHS Ta CTBOpWIIA €(PEKTUBHHIMA
KOHTPOJIb 32 JOTPUMAHHIM CMYTH PYXy MapLIpyTHUMH TPAHCIIOPTHUMH 3aCO0aMH.
[Tacaxupu TakoX OTPUMYIOTH BUTOJY BiJ JUCIUICIB 3 1H(POPMAIIEIO PO HASBHICTH
BUIBHUX MICIIb, SIKI B PEXKHMI PEaIbHOI0 4Yacy MOKa3ylOTh 3allOBHEHICTh BEPXHBHOTO
noBepxy aBToOyca. 5500 aBTOOYyCiB YCIX UYOTHPHOX OIEpPaTOPiB TPOMAJICHKOIO
TpaHncnopty CiHramypy npotIuIu 10 MOJICPHI3AIIIO.

Jliteparypa

1. Artificial intelligence in public transport. URL.:

https://www.uitp.org/publications/ai-public-transport/
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) CEKIIA
TEXHIYHHH CEPBIC ABTOMOBLIBHOTO TPAHCIIOPTY
TA EKOJIOTTYHO YHCTI TPAHCIIOPTHI 3ACOBH

YK 621.004.1
WEIGHT OF CRITERIA FOR DETERMINING THE TECHNICAL LEVEL
OF MACHINES

Mamuka Benashvili, DS., Professor
Agricultural University of Ceorgia,

The method of expert assessments is used when other methods cannot be applied.
Although this method is recommended by many authors and regulations, the resulting
weights are subjective. Therefore, the method of limit and nominal values should be
preferred, because it is an analytical method, and the limit values of evaluation
indicators can be justified on the basis of analysis of changes in existing technical
solutions of agricultural machinery over a period of time. The proposed formula for
determining the weight V; by the method of limit and nominal values has the form:

Vi = @i — i)™ Clzalon =17 (1)
where p;,, — the limit (forecast) value of the indicator of the i-th criterion of the
technical level of agricultural machinery; p;;, — nominal value of the indicator of the i-
th criterion of the technical level of agricultural machinery; n — the number of
indicators of the technical level of agricultural machinery.

The use of formula (1) gives results that contradict the essence of technical
progress in agricultural engineering and agricultural operation. Let's show it on a
simple example. Calculate the weights according to three criteria, the values of which
and the results of calculations by formula (1) are given in table 2.

Table 1. Example of using dependence (1) to determine the weight of the

criteria.
Evaluation indicator The Yalue of1n41cgtors The weight of the criterion
nominal limit
Operating costs, (UAH/ha) 20 10 0.270
Energy intensity, ({kW h}/ha) 8 4 0.676
Operating time on failure, 50 100 0.054

(hours)

This example shows that it is desirable to double all indicators. It was expected
that the weights for all criteria should be the same, but this did not happen. Therefore,
formula (1) is not suitable for determining the weight, because the value of the weight
is not affected by the relative differences between the limit and nominal value, and
their absolute values.

We have proposed such a ratio to determine the weight of the criteria of the
technical level of agricultural machinery, which allows to implement this feature. The
greater the relative difference between the limit and nominal values for this criterion,
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the greater the weight. If this difference is equal to zero, the nominal value has reached
the limit level, then the weight is also equal to zero.

Therefore, to determine the weight of the criteria of the technical level of
agricultural machinery, it is proposed to use not absolute values, but relative, i.e. the
share of improvement of the criterion in the future. Then the formula for determining
the weight will take the form:

Vi=(1-q) Gl —ah™, 2)

where q; — the share of improvement of the i-th criterion of the technical level of
agricultural machinery in the future:
Qi = Pin - (Pin) ™", 3)
qi = pin - (Pin) ™", (4)

Depending on the direction of improvement of the technical level of agricultural
machinery, one of two formulas is used to calculate qi. If, in accordance with the
requirements of technical progress, the indicator needs to be reduced, then formula (3)
1s used, and if the indicators need to be increased, then formula (4) is used. The nominal
values are the average statistical values of the technical level of agricultural machinery,
which were achieved during the assessment of the technical level for domestic
machinery.

The limit values of the indicators are substantiated by the results of the forecast
of the development of agricultural technologies and equipment, taking into account the
current level achieved by foreign firms. The advantage of the proposed method is that
it is not necessary to know the numerical values (marginal and nominal), it is enough
to know by what percentage or how many times you need to improve this indicator in
order to then express the relative change in the share. This feature is quite important
when using data on foreign machines, the achieved indicators of which are used in
setting the limit values. For example, the operating costs of the Slavutich KZS-9M
combine should be reduced by 30%. Then q; = (100 — 30)/100 = 0.70. Let the
energy consumption need to be reduced 1.4 times. Then q; = 100/140 = 0.714.

YK 631.3.004
METHOD OF MODELING OF CRITERIA OF RELIABILITY
OF VIBRATING PLATFORMS FOR COMPACTION ENGINE

Kinga Borek, PhD., Assistant of Professor
Institute of Technology and Life Sciences (Poland)

The main purpose of the calculations of the vibration system for the appropriate
mode and design of structural elements is to minimize or to the permissible level of
vibration and vibration in the elements of the vibration sites.

The calculation of random vibration requirements is formulated in terms of
general terms of the theory of reliability by specifying the quality space, namely the
set of vibration field parameters and associated physical fields, and the range of
permissible states in this quality space — constraints and parameters of these fields.
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To calculate the reliability function according to the known characteristics of the
process v(t), it is necessary to find the prediction of random processes in a given arca
over a given period of time, which is the problem of the theory of emissions of random
processes.

The emission of the process v(t) from the region Q is the intersection of the
process v(t) of the boundary surface G in the direction of the external normal to it. The
emission is a random event, and the number of emissions per segment N (t) is a random
variable [0; t].

Unfortunately, even for a homogeneous process v(t) and a one-sided type
constraint v(t) < v,, the problem of emission theory allows a complete solution only
in some partial cases.

Accordingly, it is necessary to apply approximate methods for multidimensional
random processes and for acceptable areas of complex concentration, and especially
functional quality devices.

A satisfactory and correct solution to the emission theory problem can be found
for highly reliable systems in which the emission of a quality vector from the allowable
limit is unlikely.

Cumulative failure models for convex areas () of the reliability function P(t)
can be written using a properly selected norm in space V:

P(t) = P{llv(DIll < v, T € [0; t]}, (1)
where v, — the maximum allowable value of this rule.

The process v(t) is called cumulative (quasi-monotonic) on segment T by the
norm ||v||, if for any t,,t, €T in a given area on given segments |v(t,)|| =
lv(E), t, > ty.

A similar example of a cumulative process is a process whose components are
equal to the extent of "incurable" damage.

The degree of fatigue damage is introduced as vy, = Vg + f(Vy, Sk ), Where
f (v, S) — some integral function from the degree of damage and some characteristic
(for example, maximum) stress of the k-th load cycle sy.

It is assumed that, vy, = 0, v, = 1. The reliability function of the cumulative
process is directly expressed through the one-dimensional probability density of the
vector v at time t:

P(t) = fIIV<1IIP(v' t)dv, (2)

P(t) = [, p(Vq, ., 1) dVy, ..., Aoy, (3)
This expression completely coincides in form with the formula for the
probability of stress v € () in elementary calculations for reliability, when the quality
of the system is described by a numerical vector v.
The same applies to the Markov model of failures, the evolution of the vector
v(t) in space V is a diffusion Markov process, so its transient probability density
p(v,t /vy, ty) satisfies Kolmogorov equation with corresponding point conditions:

op/0t = S, 0(xp) /0vy + 271 Ty Ty 0% (p)/ (Ovy 0. (4)
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YK 658.1.004
MULTIPLICITY OF PHASE SPACE OF ENGINEERING MANAGEMENT
OF MOTOR TRANSPORT IN TECHNOLOGICAL PROCESSES
OF PRODUCTION OF CROPS

Ivan Rogovskii, DS, Professor
National University of Life an Environmental Sceince of Ukraine

The object of the study is a set of many existing in phase space states of system
of elements, motor transport, in synergy with tractors, agricultural machinery,
combines, means of maintenance and repair, as well as their units, assemblies,
mechanisms, parts, processed material, labor resources. The movement of elements can
be considered ordered if influence of chance is excluded: for example, the trajectories
of movement of machine parts are ordered by imposed connections that limit the
degrees of freedom. However, the dynamics of movement is subject to chance due to
heterogeneity of processed material, wear, etc. The routes and speeds of movement of
technical means are generally predictable, but it is practically impossible to draw up a
detailed plan for their work that will be implemented later due to changes in weather
conditions and the state of the object of work, equipment malfunctions and unforeseen
suspensions of work; individual characteristics of drivers and machine operators. The
system under consideration: exchanges mass and energy with the environment; is
characterized by a multi-phase technology of crop cultivation; a set of input and output
parameters. The latter can be divided into intensive (shift and daily production, fuel
consumption per hectare, cost of processing one ton of material), which do not depend
on the size of the system, and extensive (gross harvest, mass of applied fertilizer, etc.).

It is known that wherever and whatever changes occur in material macroscopic
systems (consisting of many elements whose collective behavior is subject to statistical
laws), they are always accompanied by some or other changes in energy and entropy.
Consequently, the process under study can be investigated as an energy-entropy
system, by compiling and studying the corresponding balances, based on the
application of efficiency criteria for the selection (substantiation) of rational options.
We considered the well-known energy-entropy laws as applied to the system of using
the machine and tractor fleet. In accordance in accordance with the first law of
conservation of energy, no material system cannot develop or function without
consuming energy AE, which is spent on performing work W, on changing the internal
energy of the system AU and on dissipating heat in the environment:

AE=AU+W+Q (1)

Pthe energy consumed by the system under consideration is spent on processing
the grain crop array, cleaning the grain, delivering and applying fertilizers, collecting
and transporting the grain and non-grain part of the harvest, streamlining the structure
of the process and collecting information, technical, economic and organizational
maintenance, management, as well as changing the internal energy (for example,
forming reserves) and ultimately dissipating it in the form of heat (losses in friction
units, during energy conversion from one type to another, during the performance of
work that subsequently turns out to be unnecessary and during downtime) (Fig. 1).
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Fig. 1 — Energy balance of technological system of motor transport in
technological processes of agricultural complex

In particular, in accordance with the first law, a functional system consumes
energy and information, inevitably dissipating some of it during energy conversions,
performance of subsequently unnecessary work, downtime, formation of irrational
reserves, mechanical movement of technical means and their units. It is possible to
preserve energy dissipation and internal energy costs in the following cases:
optimization of reserves of fuel and lubricants, replaceable units and assemblies,
interphase reserves of the processed product; minimization of energy conversions;
reduction of unproductive downtime; elimination of unnecessary or redundant work;
rational combination of capacities of the main and maintenance service, repair and
maintenance, motor transport subsystems and elements; reduction of energy costs for
rolling machines and units. Use of specially laid field roads and unloading highways,
reduction of own weight, use of more advanced engines and working bodies, reduction
of working speeds, etc. improvement of the technology of collecting, transmitting,
processing and using information, and ultimately, the implementation of information
technologies that reduce the entropy of the technological system of technical operation
of machines and equipment, their service.
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V]IK 538.371.4
RESEARCH OF MIXED CARBON SORBENTS FOR REMOVAL
OF OIL PRODUCTS FROM WATER

Du Xin, PhD., Assistant of Professor
Xinxiang University, Xinxiang, China

Structural-sorption and physico-chemical characteristics of mixed carbon-
carbon materials change with the change of mass fraction of components in the
composition of the mixture. Thus, V; and A(ESR) capacity of petroleum products for
carbon-carbon sorbents increase and reach a maximum at a ratio of components close

to 50:50% of the mass (figure 1).
% "41. F?H I [‘JIE-le-Jg

carbonate content, %o

T T T w T
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Fig. 1 — Dependence of the value of the exchange capacity on the composition of
carbon-carbon mixtures (pine sawdust carbonate: expanded graphite)

Theoretical (calculated) values of the sorption capacity were obtained based on
the actual values of each sorbent and its mass fraction in the composite mixture.
Manifestation of the synergistic effect in the mixed material, apparently, is a
consequence of the determining role of the surface chemistry of carbon materials of
plant origin, as the static exchange capacity of graphite in comparison with carbon
sorbents are quite low. A further reduction in the size of the synergistic effect is due to
a reduction in the carbon sorbent content of the mixture. The manifestation of the
synergistic effect in the case of the sorption volume of the pores of mixed carbon-
carbon sorbents is due to both the porous surface of carbon materials of plant origin
and the sorption volume of the pores of expanded graphite. Since the expanded graphite
has a low value of bulk density (0.012 g/cm?), the further decrease in the size of the
synergistic effect is associated with a decrease in the content of expanded graphite in
the mixture.

Inadequate nature of sorption of oil and oil products is observed, first of all, on
carbon-carbon sorbents of mixed type. Oil consumption increases with the change in
the ratio of components in materials of mixed type and reaches a maximum at such
values at which the maximum A(ESR) and sorption volume of the pores are observed.
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Oil capacity and absorption capacity of petroleum products of pine sawdust carbonate:
expanded graphite, at a ratio (within 50:50%), 2.5-3.0 times higher than the capacity
of pine sawdust carbonate, which makes it extremely effective and promising in use
for cleaning from petroleum products of the environment and preservation of
environmental infrastructure. Therefore, the combination of sorption pore volume (due
to expanded graphite) and high exchange capacity (due to pine sawdust carbonate) can
cause a high value of oil-carbon-carbon mixed materials. Mixtures of expanded
graphite with sawdust carbonates of other trees or straw have high sorption properties.
They have higher sorption rates compared to the source materials, so in the absence of
sawdust from coniferous trees, you can use to make a carbon-carbon mixture of
expanded graphite and carbonates from sawdust from other trees or straw.

Manifestation of antisynergistic effect in the case of sorption volume of pores
and A(ESR) of mixed carbon-mineral sorbents is due to changes in the nature of active
centers, namely, by reducing the content of carbon components in the mixture
(figure 2).

0.09 V. (CeHy), em¥/g /- 3.54 A(ESR), mg-eq/g
- -
0.081 /ﬁculation 2.5 calculation *
-« * . /
1 / 2 0 9 /
_—* /o
0.07 h"i:_.‘-“"‘l 1.54 -~ .;pcrimcnl
= experiment / /’
1.0 /
¥

0.06 4 carbonate content, % 0.5 carbonate content, %
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Fig. 2 — Dependence of the value of the sorption volume of the pores and the
exchange capacity on the composition of the carbon-mineral mixture (pine sawdust
carbonate: saponite).

The obtained mixed carbon-mineral materials were investigated for buoyancy.
It turned out that the mineral component (saponite) sinks when it is on the surface of
the water for one hour, the carbon component has a buoyancy of 99% for 6 months.
Therefore, as the ratio of the mass fraction of the components in the mixture changes
and buoyancy. As the mineral component in the mixture increases, the buoyancy of the
obtained materials decreases.

Inadequate nature of sorption of petroleum products is also observed on carbon-
mineral sorbents of mixed type.

The oil content decreases as the ratio of components in materials of mixed type
changes and reaches a minimum at such values at which the minimum value of A(ESR)
and the volume of sorption pores are observed.

The manifestation of the antisynergistic effect in the case of mixed carbon-
mineral materials is due to a change in the nature of the active centers, namely, by
reducing the content of the carbon component in the mixture.
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The obtained data on the influence of the qualitative composition of mixed
materials on their sorption capacity in relation to oil and oil products allow us to suggest
the feasibility of using carbon-carbon materials as effective sorbents of oil products
from water and soil, and carbon-mineral, for example, as effective barriers to
preventing the migration of oil and petroleum products into groundwater.

Carbon-carbon sorbents (one of the components of which, pine sawdust
carbonate (basic), as it has the best sorption properties) have better sorption and
absorption properties, relative to the corresponding indicators of the materials that are
part of them.

VJIK 629.064
AHAJII3 TA OBI'PYHTYBAHHS PO3TAIIYBAHHS 3APSTHUAX
CTAHIIIN JUIS EJIEKTPOMOBLIIB B YKPATHI

barau Pyciaan Borogumuposu4, 1oxktop ¢pinocodii (PhD), nouenr,
XapKiBChbKUM HAIllOHATBHUN aBTOMOOUIBHO-IOPOKHIN YHIBEPCUTET
e-mail: bagach.ruslan@gmail.com
Yepuiok Aprem MuxaijioBu4., K.T.H., JOIICHT,
XapkiBChKH HallioHaIbHUM yHiBepcuTeT iMeH1 B. H. Kapasina
e-mail: artem.cherniuk@karazin.ua

IBUAKUI PO3BUTOK €IEKTPOTPAHCHIOPTY B YKpaiHi NOTpedye CTBOPEHHS
pO3rally’)keHOi Ta €(EeKTHUBHOI MEpExkl 3apsAHUX CTaHLIi. BiacyTHICTh HaleXHOI
1H(PACTPYKTYpU € OJHHUM 13 TOJOBHUX Oap'epiB [jsi MacOBOTIO BIPOBAJKEHHS
eJIEKTpOMOOLTIB. BU3HaUeHHS ONTUMAIBHUX MICLb PO3TAIIYBAaHHS 3apsIAHUX CTAHIIN
JO3BOJIUTH ~ 3a0€3MEeUYUTH KOM(POpPTHE BHUKOPUCTAHHA EJIEKTPOTPAHCIOPTY Ta
CIPUSATUME PO3BUTKY €KOJIOTIYHO YHCTUX TEXHOJOTIN Yy TpPaHCHOPTHIN Traimys3i.
3Bakarouu Ha TJI00AJIbHI TPEHIH JeKapOOHi3allli EKOHOMIKH Ta 3HUKEHHS 3aJIeKHOCTI
BiJl BUKOITHOTO MAJIUBA, MUTAHHS PO3BUTKY 3apsAHOT iIHGPACTPYKTYPH CTA€ II1e OLIBIII
aKkTyanbHuMm [1-3].

OcHoBHI (hakTOpu BUOOPY MICIIH JUTSl 3aPSTHUX CTAHIIN.

['eorpadiyne Ta TpaHCTIOPTHE PO3TAITYBAHHS :

- OCHOBHI  aBTOMOOUIbHI ~ MaricTpaii,io  3a0e3medyroTh  MIKMIChKE
CIIOJTyYEHHS];

- MICBKI arjioMepaiiii Ta MicCIisl 3 BUCOKOIO KOHIICHTPAIlI€I0 TPAHCTIOPTY;

- aBTO3ampaBHl CTaHIli Ta TMPUIOPOXKHI KOMIUIEKCH, IO JI03BOJISIIOTH
IHTErpyBaTH 3apsAIH1 CTAHIIi y BXkKe ICHYI04Y 1HQpaCTPyKTypy;

- TYpPUCTHYHI MApUIPYTH Ta peKpealliiiHi 30HHU.

Eneprernuna indpacrpykrypa [4-6]:

- JIOCTYIIHICTh €JIEKTPUYHHX MEPEK, MOKIIUBICTh MIJKIIOUYEHHS CTaHIiN 0e3
3HAYHUX BUTPAT Ha MOJCPHI3AIli0;

- TOTYXXHICTh E€JEKTPOMEPEkKI Ta MOXKIUBICTh PO3MIMPEHHS 11 MPOMYCKHOI
CIPOMO>KHOCTI, 30KpeMa BUKOPUCTAHHS TEXHOJIOT1H KepYBaHHS HaBAHTAXKECHHSIM;

- BUKOPHUCTaHHS COHSYHOI Ta BITPOBOI E€HEPreTUKHU JUIS KUBJICHHS 3apsIHUX
CTaHIIIi, 110 CIPUATUME 3MEHIIIEHHIO HABAHTAXXCHHS HA IICHTPATI30BaHy MEPEXKY.
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ExoHomiuHa I0I1IbHICTG:

- BUTpaTH Ha BCTAHOBJICHHS Ta O0OCIYrOBYBaHHS 3apsAIHUX CTaHIIH, 30KpeMa
BUTPATHU Ha MIAKIIOYCHHS 10 MEPEKi;

- TOTEHLIMHUN MOMHUT Ha 3apsi/iHI MOCIYTH y KOHKPETHUX perioHax, aHami3
ITIOBEIIHKHU CIIO)KHBAYIB,;

- 1HBECTHUIIHHI MOKJIMBOCTI Ta A€p>KaBHI MPOTrpaMHu MiATPUMKH;

- JIOLUIBHICTH CHIBHpaIl 3 013HECOM IS 3alTy4eHHs MPUBATHUX 1HBECTHUIIHN y
PO3BUTOK 1HPPACTPYKTYpH [7].

Exosoriyni aciekTu :

- 3HmkeHHs BUKHUIIB CO: Ta TOJIMNIIEHHS €KOJOTIYHOrO CTaHy Yy MICTax,

3MEHIIICHHSI PIBHS IIIyMOBOTO 3a0py/IHEHHS;

- BHUKOPHMCTAHHS BIJJHOBJIIOBAHUX JKEpes eHeprii 1uist 3a0e3MeueHHs 3apsIHUX
CTaHII1}, BKJIFOYAIOYU CUCTEMHU HAKOIIMYEHHS €Heprii;

- 3HIDKEHHS CEHEPreTUYHUX BUTPAT 32 pPaxXyHOK PO3YMHOTO PO3MOILITY
HABAHTAKEHHA Y MEPEKI 3apsIHUX CTaHIIH.

CoulanpH1 Ta peryJaTOpHi (PaKTOPHH :

- BIANOBIAHICTh JEPXKAaBHUM HOpPMaMm Ta 3aKOHOJABYMM BHMOTaMm, po3poOka
HaIllOHAJIBHOI CTPATET1i PO3BUTKY €JIEKTPOTPAHCIIOPTY;

- JIOCTYIHICTh 3aps/IHUX CTaHIIIM AJI BCI1X KaTeropiii HaceIeHHs;

- M1ABUILEHHS P1BHA JOBIPH HACEJIEHHS 10 €JIEKTPOTPAHCIIOPTY Ta MOIIUPEHHS
1H(popMarrii mpo nepeBaru Horo BUKOPUCTaAHHSI.

€BpornelichbKl KpaiHU BJK€ CTBOPUIIM PO3TaTy>KEH1 MEPEXkK1 3apsAHUX CTaHLINA. Y
Hinepnanmax iX pO3BUTOK MIATPUMYIOTH JEp)KaBHI Ta MPHUBATHI I1HIMIATHBU 3
BUKOPUCTAaHHSAM BIJIHOBIIOBaHOI eHeprii. Y Himeuuuni gie mporpama cyOcuryBaHHS
OyniBHMIITBA cTaHIlii, a B HopBerii enekTpoMoOiI mOmuUpeHi 3aBAsSKH PO3BUHEHIN
1H(}pacTPYKTypl Ta EKOHOMIYHUM CTHMYJIaM.
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Pucynok 1 /IluHamika 3pocTaHHs 3apsiAHUX CTaHIINA B YKpaiHi.

VYkpaiHa mMae 3HAUHMUN MOTEHIIaN IS PO3BUTKY E€JIEKTPOTPAHCIOPTY, MPOTE
HEOOXITHO BMPOBAHKYBATH KOMIUIEKCHI 3aXOI JJIsi CTUMYJIIOBAaHHS OyTIBHUIITBA
3apsIIHUX CTaHIH [8,9]:

- po3po0Ka Jep’kaBHUX MpOrpaMm MiATPUMKH Ta 3adyuyeHHS 1HBECTHIIIMH,
CTBOPEHHSI HALIIOHAJILHOTO TUJIaHy PO3BUTKY 1H(PPACTPYKTYpH;
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- IHTerpallis 3apsiAHUX CTaHI[IN Y 3arajibHy TPAHCIIOPTHY 1HQPACTPYKTYPY;

- BHUKODUCTAHHS HOBITHIX TEXHOJOTiM, TakMX SK MIBUAKICHA 3apsjKa,
0e31poToBa 3apsKa Ta IHTEICKTYyaJbHl CHCTEMHU YNPABIiHHSI €HEPrOCIOKUBAHHSM;

- BIOPOBA/DKEHHS MEXaHI3MIB JEPKABHOTO CTUMYJIIOBAHHS ISl ITATPUMKH
BUPOOHUIITBA KOMITOHEHTIB JJIsl 3aps/IHUX CTaHLINA B YKpaiHi;

- MJBUIICHHS PiBHS 0013HAHOCTI HAaceJeHHs Ta Oi3Hecy.

BucnoBku. EdexkTruBHE po3MillieHHs 3apsSAHUX CTAHIIINA € KIIOYOBUM (PaKTOpOM
JUISL PO3BUTKY €JIEKTPOTPAHCIOPTY B YKpaiHi. st boro HEOOX1IHO BpaxOBYBAaTH
reorpadivHi, TEXHI4H1, EKOHOMIYHI1 Ta corianbHi acrekTu [10]. locBix €éBponedchbKux
KpaiH CBIAYUTHh MPO BAXIMUBICTh JEP>KaBHOI MIATPUMKHU Ta 3aTy4Y€HHS MPUBATHUX
1HBECTOpPIB Yy PO3BHUTOK 3apsaaHoi 1H(pacTpykTypu. KoMiuiekcHuM miaxia Ao
PO3MIIIICHHST 3apsAJHUX CTaHIIM CHOpUATHME MOMyJsIpu3alli  eJIeKTPOMOOLTIB,
3HIDKCHHIO €KOJIOTIYHOTO HaBaHTaXEHHS HA HABKOJUIIHE CEpPEJOBUINE Ta
€KOHOMIYHOMY 3pOCTaHHIO YKpaiHH.

Jlitrepatypa

1. barau P. B. BukopucranHs 3apsgHMX CTaHIN ISl €JIEKTPOMOOUIIB Yy
XapkiBcbkiit o0nacTi//Cy4yacHi €eHepreTUYH1 YCTaHOBKY Ha TPAHCIIOPTI, TEXHOJIOTIT Ta
obnagHanHs g ix oocinyroyBands CEYTTOO-2023. —2023. — C. 323-327.

2.barau P. B. IligBuieHHd e(EKTUBHOCTI €KCIUIyaTaiii aBTOMOOIIBHOIO
EJIEKTPOTPAHCTIOPTY 3 BUKOPUCTAHHSAM 3apsITHUX CTaHIl MOCTIIHOTO CTpyMYy : JIUC.
... 1-pa TexH. HayK : 05.22.20 / XapkiB. Hail. aBTOMO0.-710p. YH-T. XapkiB, 2024.

3.barau, P. B., I'naros, A. B. (2024). Anaxii3 Ta 1OCHI>KEHHS] OCHOBHUX THIIIB
3apAMHUX CTaHIIA s enekTpoMoOumiB.  [IpobGiemu  pecypcoszOepekeHHs B
MIPOMMCIIOBOCTI Ta HA TPAHCIIOPTI : MaTepianin Bceykp. Hayk.-mpakT. KoH(., XapKiB,
23-25 xoBT. 2024 p. / XapkiB. Hail. YH-T MicbK. rocn-Ba iM. O. M. bekerosa [Ta iH. ;
peaxoin.: B. X. Jlaneka, H. 1. Kyns6amna, O. B. Jonens]. — Xapkis : XHYMI im. O.
M. bekeroBa, 2024. — 137¢c. — C.20-23.

4. I'natoB A. B., Apryn L. B., barau P. B., I'natoBa I'. A., Tapacosa B. B.,
Pyuka O. O. Amnami3 HalOUIbII MOMIMPEHUX METOIB BU3HAYEHHS CTIMKOCTI
€HEepreTHYHUX cucteM // ABTOMOOUTb 1 eNeKTpoHika. CydacH1 TEXHOJIOTII : eJIEKTPOH.
HayK. crienl. Bug. 2021. Ne 20. C. 17-26.

5.barau P. IligBuIlleHHsI €JE€KTPOMArHIiTHOI CyMICHOCTI 1 €eHeproe()eKTUBHOCTI
3apsAIHOT CTaHIIi eeKTpoMOoOUTIB // ABTOMOO1IB 1 enekTpoHika. CydacH1 TEXHOJIOTII.
2024. Ne 25. C. 53-62.

6.barau P. B., JlarBuncekuii B. JI. [linBumienns: enepreTnyHoi eeKTUBHOCTI
3apsSAHMX CTaHWiM [ enekTpomoOuniB  //  CyuyacHe aBTOMOOLUIEOYyBaHHS,
aBTOTEXHIUHA EKCIIePTH3a, eKCIUTyaTallis aBTOMOOIBHOTO TPAHCIIOPTY Ta MiATOTOBKA
daxiBIiiB Tary3i TpaHcopT : 30. Te3 Aon. MixKHAp. HAyK.-IPaKT. KOH(., 22—23 KOBT.
2024 p. / XapkiB. Ha1l. aBTOMOO.-10p. YH-T. Xapkis, 2024. C. 221-225.

7.Hnatova A., Bagach R., Sokhin P. Economic and environmental impact of
electric vehicles // Proceedings of the Fourth International Scientific and Practical
Conference "Automotive Transport and Infrastructure". Kyiv, 2021. P. 215-217.

8.barau P. B., Ko3zauenko €. M. P03BHTOK TE€XHOJIOT1ii OXOJIOJUKCHHS Ta
YOPABIIHHSA TEIJIOM Y IMIBUIAKICHUX 3apsiIHUX CTaHUISIX ISl €JIeKTPOMOOUTIB //
ABTOMOO1UIH 1 enekTpoHika. CydacHi TexHoJsorii : 30. MatepiamB [X MixHap. HayK.-

118



3biprux me3 VIII-i Mixnapoonoi HayKoeo-npakmuunoi Kongepenuii «Aemomobinvrui mpancnopm ma ingpacmpyximypar

TexH. [HTepHeT-KOoH(. (XapkiB, 21-22 maucrtom. 2024 p.). Xapkis : XHAJLY, 2024.
9.JlarBuncekuit B. [1., barau P. B. [locnimkenHs poOOTH CTaHLIN MIBUAKOI 3apsSAKU
eJIEKTPOMOOLTIB Ha COHsAYHIN eHeprii // ABTomoOuLTs 1 enekrponika. CydacHi
TexHoJorii : 30. marepianiB IX Mixnap. Hayk.-TexH. [HTepHeT-koH(. (XapkiB, 21-22
mucromn. 2024 p.). Xapkis : XHANLY, 2024. C. 109-111.

10.JIarBuncekuii B. JI., barau P. B. BriuB 3apsaHux cTaHIliii Ha €eKOCHCTEMHU
ypOaHizoBaHux Tepurtopiii // Penakiiiina xoneris. — 2024, — Ne 28.

YK 658.58: 004
AHAJIITAYHI TOJIOKEHHA IMITYJIbCHOI TEH3OMETPII
BUITPOBYBAHHA ABTOMOBILJIIB

€srymenko B./l., k.e.H., qoueHT
Hauyionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyesamuus Yxpainu

be3KOHTaKkTHI  CTpyMO3HIMalbHI ~ MPUCTPOi  MOAUISIIOTH HA  €MHICHI,
TpaHcopMatopHi 1 MOOyAOBaHI Ha BHUKOPUCTAHHI PaJIOTEIIEMETPUUYHHUX CXEM.
binbmoro nomupeHHs Ha0yu TpaHcPopMaTopHi mpucTpoi (puc. 1).
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Puc. 1 — TpancpopmaTropHuii cTpyMO3HIMaIbHUN TPUCTPIN

VY 1poMy IpHUCTPOi OJIUH 3 00EPTOBUX TpaHC(HOPMATOPIB 3a0e3Meuye nepenaqy
HANPYTH )KUBJICHHS TEH30PE3UCTOPIB, a APYTHil — MpUMae CUTHAJ po30ajaHCy MOCTA.
O6MoTkH TpanchopmaTopiB 6, 719, 10 po3ramoBaHi Ha OHIHM OCI 1 BKJICEH] B METaJIEBI
KapOOHWIIbHI OCep/is, K1 CKJIaJaloThes 3 BilacHe ocepis 4 1 koxkyxa 5. Hepyxomi
ocepis 3aKpITUIeH] B KPUIIII 3, siKa pa3oM 3 KopirycoM 11 BcTaHOBJIEHA HA HEPYXOMY
netanb. Pyxomi ocepast po3TamioBani B 051011 8, SIKUW MPUKPITIICHUN A0 MUTIIIHOBOT
BTYJIKM 2 rBUHTaMu 13. Brynka 2 ytpumyetscs rBuHTamMHu 14 Ha Bamy 1. 3azopu B
MarHiTOMPOBO/1 PETYJIOIThH 3a JOMOMOTOI0 3MIHHUX Tpokianok 12. e mpuctpiii
Ma€ HEBEJHUKY IUKIIYHY MOXHOKY, MOB'A3aHy 3 HETOYHICTIO BUTOTOBJIEHHS 1 301pKH.
3a paxyHOK peryJitoBaHHS 3a30py MOXUOKY BUMIPIOBAHHS MOKHA 3MEHIIIUTH 1 JIOBECTH
10 0,0002 Om.
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[IpoBoauTH pi3HI BUMIPHM Ha BajaX MOXHa 3a JOMOMOTOK MiHIATIOPHOIO
panionepenaBada. CUTHAIM BiJ TEH30PE3HCTOPIB, IO BUMIPIOIOTH Jedopmartii
JOCTIPKyBaHOT JeTajl, HampuKIaj] Baly, BIUIMBAIOTh HA HAIMiBIPOBIIHUKOBUN
KOHJICHCATOp — BapiKall, KUl 3MIHIOE CBOIO €MHICTh. TakMM YWHOM, CUTHAJ MOCTY
MOJYJIIOE 4YacTOTy TIepeAaBada, SKUi 310paHuil Ha OJHOMY TpaH3HUCTOpI 1
BCTAHOBJICHOMY Ha MOBOpOTHIN netani. [lepenaerncs inopmartis B pamiyci 10 10 m.
[Tpuitmad po3TamoByOTh Ha aBTOMOOLTI, a HOTO aHTEHY PO3MIIIYIOTh MapaieIbHO OCl
BaJly Ha BijcTaHi 1-2 M.

KanibpyBanns OyBae mpsMum 1 HenpsMum. [Ipsime kamiOpyBaHHS TOJISITae B
TOMY, IO TEH30pPE3UCTOpU ACPOPMYIOTHCS pa3oM 3 JETAJLII0, HAMpyTd B SKOi
3a3qajeriap po3paxoBani. Halfuacrime ajis 11,0ro BUKOPUCTOBYIOTH KalliOpyBalibHY
Oanky (puc. 1). Ha Buxomi amapaTypu, MpaIiorodoi pa3oM 3 TEH30pPE3UCTOpPaMH,
BUMIpIOEThCS BuxiaHui curHan. Koedimient kamiopysansus (K) nmpu BukopucTaHHI

KaJIIOpyBaJIbHOI OaJIKU BU3HAYAIOTh 1O (popMyIii
o E,

K = S_noE_6 (1)
ne SNy — BIIHOIIEHHS YHUCE AKTUBHUX TEH30PE3UCTOPHIB HA BUMIPIOBaHIM JeTali 1 Ha
KamiOpyBaJIbHOT OaJIIii;

0 — Harpyra;
E;, Es — MOy IIPY>KHOCTI MaTepialiB BIAMOBIAHO AETAI 1 OaKH.

JUist mpsiMOro KanmiOpyBaHHsSI 3aCTOCOBYIOTH Oalkd 3 KOHCOJIBHMM a0o 3
CUMETPUYHUM HABaHTAXCHHSIM JBOMa CHUJIaMH, IO JIIOTh B CEPEIUHI MPOJIHOTY.
KoHconbHa Oanka 3a ¢popmoro mae OyTH Onu3bKa 40 Oajakyd PIBHOIO ONOPY BUTHHY,
TOMY TIpM BHUKOPHCTaHHI KOHCOJBHOI OajdKh 3HAYHO 3HUXKYEThCS MOXHOKa
BUMIPIOBaHHS, OB’ 513aHA 3 HETOYHOI YCTAHOBKOK TEH30PE3UCTOPA.

Pi3Hung B mpy>KHUX BJIACTUBOCTAX Martepiaidy Oalku 1 BUMIPIOBAaHOI JeTai
BPaxOBYIOTh BIJTHOIIEHHSAM 1X MOYJIiB MIPY>KHOCTI.

Pesynbraty kamiOpyBaHHSI CrpaBeIJIUBI I BCi€i maprtii, 3 skoi Oyiau B3sTI
TeH3zopesucropu. Henpsimy kamiOpyBaHHS NpPOBOJATH IITYYHUM MOPYIICHHSM
OamaHcy MocCTa, MIAKIIOYAIOUd IIyHTyrounii TeHzopesuctop RT 3a momomororo
BHMHKada S, a00 IIoJaro4yy II€BHUM CHUTHAJI Ha BXIAHI KOJa MIACHIIIOBa4da BIJ
KkanopoBaHoro npuctporo. [linknoueHHs myHryroudoro pesucropa RT exBiBageHTHO
BIUIMBY HAIIPYTH O, Ha TEH30PE3UCTOP, IKY MOKHA BU3HAYUTH 3 HACTYITHOTO BUpa3y,
OTPUMAHOTO T1JICTAHOBKOIO MUTOMOI 3MIHH OIOPY:

R E
= Rekmy @)
[TincraBuBmm Bupa3 (2) B (1), oTpuMaeMo pIBHSHHS JiS BH3HAYCHHS

Oe

. E
koedimienta K a1 po3rissHyToro BUNaaKy, To00To == 1.
6

KaniOpyBaHHs 32 10MOMOror0 KOHTPOJBHOTO CUTHAILY MPOBOJATH MPU POOOTI
TEH30I1JICUJIIOBaYa CIEliaIbHUM KaJdiOpyBaJbHUM MpUCTpoeM. [Ipu BKIIIOYEHHI
MPUCTPOIO CUTHAN Yy BUIJISIAI MPSAMOKYTHOTO IMITyJIbCY MOAAETHCS MO 4Yep3l Ha BCI
KaHaJM (oMepeIHbO Ha KOKEH KaHaJl MOAA€ThCsl HYJIbOBUM CUTHAN).

Benuuuna kaniOpyBaibHOTO IMITYJIbCY BIAMOBIJAE HAIMPYKEHHIO B NEBHOMY
MaTepiaii Aetaii, il BKa3ylOTh B IHCTPYKIIi, B Ky 3aHECEHI TakKOXX 1 1HIII YMOBHU
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KanOpyBaHHS (YHMCIIO aKTUBHUX IUICUEH, OMIp TEH30PE3UCTOPIB, MOJSPHICTD
IMITYJIbCY, TOIIIO).

YK 629.4.013:620.92
AHAJII3 CKUIIAZLY BIIMTPAIIbOBAHUX T'A3IB /IBUI'YHIB
BHYTPIIIHBOI'O 3I'OPAHHA

€Epemenko Ouexcanap IBaHoBUY, K.T.H., JOIICHT,
Bamenko dapisi OseriBHa, 3100yBa4 BUIIOT OCBITH
Mamok Karepuna IBaniBHa, 3100yBay BUIIIOT OCBITH
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu
e-mail: eremolex@nubip.edu.ua

Cknag BiAmpalbOBaHUX Ta3iB JBUTYHIB BHYTPIIIHLOTO 3ropsiHHA (/[IB3)
aBTOTPAHCIIOPTHUX 3ac00IB MICTUTh Onm3bko 1000 IIKIAIMBUX PEUYOBHH, SKI
HETaTMBHO BIUIMBaIOTh Ha AoBKULIA [1,2]. Ilepiox iX icHyBaHHS 10 OPHUPOIHOT
HeWTpami3alii CTaHOBUTH BiJ JACKIIBKOX XBHJIMH JI0 5 POKIB. 3a XIMIYHUM CKJIaJ0M,
(G13UKO-XIMIYHMMHU  BJIACTUBOCTSAMM Ta XapakKTepoM Jii Ha OpraHi3Mm JIIOJIUHU
HaJIIYyIOTh BICIM IPpyM MIKIJJTMBUX KOMIIOHEHTIB [2].

VY3araapHEeHUH BMICT PEYOBHMH Yy BlaNpanpoBaHux razax /B3 HaBegeHo y
Tabnwui 1.

Tabmuus 1 — O6’eMHUM BMICT pEYOBHH Y BIJIIIPaIllbOBAaHUX raszax, %

Ne PeyoBuna Tun nBuryna

3/m ben3uHoBMi JAn3enbHuii
1 | Kucenp, O2 0,05 +8,0 2,0+18,0
2 | Byrnekucnuii ras, CO2 5+12,5 1,0+12,0
3 | Boasna napa, H20 0,05+ 8,0 0,5-+10,0
4 | Azor, N2 74 =+ 77 76 +78
5 | Okcunu a3ory, NOX 0,05+0,5 0,1+1,0
6 | Yagnuii ras, CO 0,1-+10,0 0,01 +0,5
7 | ByrneBonHi, CXHy 0,2+2,0 0,01 0,5
8 | Anpaerigu 0-+0,2 0-+0,05
9 | Oxcuau cipku 0,003 0,015

I'pyna 1. 1o Hel BXOASATh HETOKCUYHI pEYOBUHU: 30T, KUCEHb, BOJCHB, BOJISIHA
napa, BYTJIEKHCIMWA ra3 Ta IHIIlI NPUPOJHI KOMIOHEHTH aTMOC(EPHOro MOBITPS.
Hiokcun Byrmemo (CO,) y mpoayKrax 3ropsHHS B JaHWil 4ac HE HOPMYETHCS.

Bemmunna Bukuaie  CO, 3anexuTh Bl (QI3UKO-XIMIYHHX 1 TeruIodisuIHuX

BJIACTUBOCTEH MauB Ta ix BUTpAT [ 1, 2].

I'pyna 2. Jlo wi€i rpynu BiTHOCATH TIIbKU OKcUJ Byriiewnto (uaguuii raz CO). Le
MPOIYKT HEMOBHOTO 3rOPsIHHA BYIUIELO. BiH yTBOpIOETHCS B pe3yibTaTi XIMIYHHX
peakKiiil i yac 3ropsiHHS BYTJIEBOJHEBUX MMAJIMB 3 JAESIKOIO0 HECTAUYEIO KUCHIO, a TAKOXK
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B pesyapTari qucouianii CO, 3a TemiepaTyp HoHa ZOOOOK). Yr1Bopennst CO € oHUM

13 IPUHITUTIOBO MOYKJIMBUX PE3yJIbTATIB PEaKIIii TOPIHHS BYTJICBOIHIB [2].
Oxucnennss CO y CO, Moxe BiIOyBatucst y BHUXJIONHIA TpyOi, a Takox y

HeHTpai3aTopax, M0 JOMATIOITH BiamparpoBaHi rasu. [Ipore, 3HayHa dYacTHHA
OKCHJIY BYTJICIIO BUKHIA€THCS B HABKOJIMIITHE CEPEIOBHIIIC.
I'pyma 3. [lo ii ckiany Bxomsite okcuau asory (NO,): NO, N O, N.O,, NO,,
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N,O,1N,O.. ¥ sinnpausosanux rasax JIB3 nepesaxae cepes okennis asory —NO (99
% B O€H3MHOBHX JBUTYHax 1 01151 90 % B AM3ENBbHUX JBUTYHAX).

Momnookcun azoty (NO) — ne 0e30apBHMII a3, SKUWA HE BCTyNa€ B peakiii 3
BOJIOIO 1 MaJI0 pO3YMHHUM B Hid. [IpoTe BiH JIETKO OKHCIIOETHCS KHUCHEM MOBITPS 1
YTBOPIOE MPH I[OMY JIIOKCHJ a30Ty. 32 HOpMaJbHUX YMOB B aTMOC(HEpPHOMY MOBITPI
NO 3 gacom moBHicTIO IIepeTBOproeThest Ha NO,,.

Y kamepax 3ropsHHS JoMiHye TepMiuHMEL NO, 10 yTBOpIOETHCA 3
MOJIEKYJIIPHOTO a30Ty MiJl 4ac ropiHHs 301THEHUX MAJIMBO-TIOBITPSHUX CyMIIIei Ta
cyminiei, OJU3bKHUX 3a CKIAJ0M JI0 cTexioMeTpuuHux. Lle BinOyBaeThcs 3a ppoHTOM
MOJIyM s B 30H1 MPOAYKTIB 3ropanHsl. [1ig yac 3ropsiHHs O17HUX cyminnel (KoedilieHT
HAJUIMILIKY NOBITPs o > 0,8) peakiii BigOyBarOThCA 3a MEBHUX YMOB [ 1, 2].

[1ix yac cnantoBanHs 014HUX cymimien Buxig NO BU3HAYA€ThCSI MAKCUMAJIbHOIO

TEMIIEPATYPOIO 2800—2900 K 1aHIEOra TemoBoro BUOyXy. B Garatux cymimiax Buxia
NO mnepecrtae 3amexaTd BiJl MaKCHUMalbHOI TEMIEPATypH TEIJIOBOrO0 BHUOYXY 1
BU3HAYAETHCS KIHETHKOK pO3KiIafgaHHsA. [Ipu ropiHHI OlgHUX CyMillled CyTT€BUU
BIIMB Ha yTBOpeHHA NO 311iiCHIOE HEPIBHOMIPHICTh TEMIIEPATypPHOIO MOJIA B 30HI
INPOAYKTIB 3rOpPSHHA W MPUCYTHICTh BOJSHOI MapH, sIKa B JAHIIOTOBIM peaxili
okucneHHst N, € iHridiTopom [2].

Bucoka iHTEHCUBHICTh MPOILIECIB HArpiBaHHs, a MOTIM OXOJOJUKEHHS CyMil
ra3iB y LWIIHApaxX JIBHUIYHIB BHYTPIIIHBOTO 3TOPSHHS NPHUBOJIUTH 10 YTBOPEHHS
JIOCUTh HEPIBHOBAKHUX KOHIEHTPALIM pearyrouux pedoBUH. BinOyBaeTbcst HiIOU
3amopoxyBaHHs NO, 1110 YTBOPUBCS, YIIOBUILHEHHS IIBUIKOCTI HOTO PO3KJIadaHHS.

KomnonenTy manuBa, 1o MIiCTATh a30T (aMiHM, ITUKIIIYHI 3’ €THAHHS Y BUTIISI
nipuanHy, Kap0as3ony), € mKeperaamMu yTBopeHHs naauBHoro NO Bxke 3a TeMIeparyp

(o) . . V)
1300-1400 K, amxe Ha 11 MpoOLECH 3aTpadyeThCs EHEPrii MEHIE, HK Ha PyMHYBaHHS
3B’SI3KIB  MOJIEKYJIIpHOrO a3oTy. LI peyoBuHUM Jermie BCTYMAalOTh B PEAKIIIO
OKHUCJICHHsI, Hik aTMocdepHuit a3oT [2, 3].

['pyna 4 — naiturcenpHima rpyna. J{o ii ckiiaay BXOASTh BYTJIEBOAHI 3’ € THAHHS
TUILY CXHy. BonM yTBOPIOIOTBCS B PE3YJIbTATI TAKUX IIPOLIECIB:

- peaxiiil JaHIIOrOBOT0 TEIJIOBOTO BUOYXY — MIPOJI3Y 1 CHHTE3Y, MPHU SIKUX
YTBOPIOIOTHCS MOMIUKIIYHI apoMaTtruyHi ByriieBoaH1 (ITAB), anbneriau, dpenonu;

- HENOBHOTU 3TOPSIHHS YHACHIZOK MOPYIIEHHS TMpolecy TOpiHHSA uepe3
OPUIMHEHHS peakuid OKUCJICHHS BYIJIEBOJAHIB 32 HU3BKHX TEMIEparTyp,
HEOJHOPIAHOCTI MATWBO-MIOBITPSHOI CyMIlll B OKpPEMHX IHKJIaX abo IHIIIHIpax
JIBUTYHA, TIPU SIKUX YTBOPIOIOTHCS HE3TOPLJII KOMIIOHEHTH TajauBa i Mactun [2, 3].
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VY BigmpanpoBaHux razax [IB3 micTaThCs BYTJI€BOJHI PI3HUX TOMOJIOTIYHUX
psiaiB: mapadiHoBi (ankaHu), HaQTeHOB1 (LIMKIAHU) 1 apoMaTU4Hi (OEH30JbH1): BCHOTO
oins 160 xommoHeHTIB. BOHU yTBOpIOIOTBCS B pe3ysbTaTi HEMOBHOTO 3TOpaHHS
nanuBa B 1BuryHi. Haitbineim tokcnuni — e [TAB. Cepen Hux MakcuManbHUM piBEHb
Tokcr4HocTi Mae Oens(a)miper (C, H, ). I'morernyna peakuis HOro yTBOPEHHS HpH

MIPOJTi31 BYTJIEBOJHEBUX MAJIUB MPH TeMIIepaTypax OUIbIITUX HIK 873°K.

YTBOpeHHs1 OeH3(a)mipeHy BIIOYBAEThCS OJHOYACHO 3 YTBOPEHHSAM CaXI.
Hesropisi ByriieBogH1 € OJIHIE€IO 3 MPUYUH MOSIBU 01710T0 Y CIPOro UMY 3 BUXJIOITHOT
Tpyou. Ile BimOyBaeThcs, SKIIO 3aliMaHHS poOOYOI CyMilll B MIIIHAPI JBUTYHA
3aImi3HI0ETHCS 200 TIpH PoOOTI 32 MOHMKEHUX TEMITepaTyp y kamepi 3roparss [1-3].

I'pyna 5. CximamoBi — 11 aabAeTiiv, SKi € OPraHIYHAMHE CTIOJTYKaMH, 1110 MICTSTh
albACTIIHY TPYILy, TIOB’A3aHy 3 BYTJICBOJHEBUM paiuKaIoMm [2].

VY BiampanpoBaHuX rasax aBToMoOUIbHMX [IB3 mpucytHi ¢opmanspaerin ,
aKpoJIeiH 1 oUTOBMH anbjaeril. HaiiOuiplia KUTBKICTh albJErifiB YTBOPIOETHCA Ha
pPEeXHUMax XOJIOCTOTO X0y JIBUTYHA, a TAKOXK MAJIMX HABAaHTa)KEHb, KOJIM TEMIIepaTypa
B KaMmepi 3ropaHHsl HEBHUCOKa [2, 3].

®opmanpaerin (HCHO) — 06e30apBHMil BignmpanbOBaHWK Tra3 JIU3EJIbHUX
JIBUTYHIB 3 HETIPUEMHUM 3aI1ax0M, BaXKUU 3a MOBITPA.
Axpornein (CH,=CH-CH=0) - Oe30apBHuii OTpyHHHIl Ta3 i3 3amaxom

M1JITOPLIOTO KUPY .
Ouroenii anbzerin (CH,CHO) mae pikuii 3amax i TOKCHYHY Ai0 Ha OPraHizm.

I'pyna 6. [lo HEl BIZHOCATH Ca)x<y Ta 1HIII TBEpAl ¥ pIaKI APIOHOAMCIIEPCHI
YaCTUHKH, 30KpeMa NMpoaAyKTH 3HouryBaHHs /B3, okcuan MeTaiiB, 11I0KCH]T KPEMHIIO,
cyJib(haTth, HITpATH, CMOJIHU, (EHOJIU, BaXKKi (Ppakiii, aep0o30J11, Harap TOLIO.

Caxa — TBepauil ByIJielb YOPHOIO KOJIbOPY Ta OCHOBHUN KOMIIOHEHT
HEPO3YMHHHUX TBEPJIUX YACTUHOK. BOoHa yTBOPIOETHCS B 30HAX 00’€MHOIO MipOJi3y
(TepMIYHOTO PO3KJIaJIaHHs BYTJIEBOJHIB Y ra3oBiil (a3l 3a HEMOCTaTHHOI KIJIBKOCTI
KHCHIO) TIiJl Yac 3ropsiHHA 30aradyeHoi CyMillll 3 HU3bKUM KOE(II[IEHTOM HAJJIUIIKY
noBiTps 0=0,33-0,7. Y BigperyiboBaHUX JABUTYHAX 13 30BHINIHIM YTBOPEHHSIM
MAaJIMBO-TIOBITPSHOI CyMillll HE3HaYHA WMOBIPHICTh MOSIBU TaKUX 30H. B nu3enbHuMX
JIBUTYHAX JIOKQJIbHI 30HU 13 3aHAATO 30arau€HoI0 CyMIIIIII0 YTBOPIOIOTHCS YaCTIIIIE.
ToMmy B HUX IMOBIPHIII IPOLECH YTBOPEHHS 1 BUKUIIB caxi [2, 3].

YTBOpeHHSI caxi TakoX 3aJ€KHUTh Bl BJIACTMBOCTEH MajMBa: YWUM OLJIbIIe
cniBBigHomeHHs C/H y nanuBi, TUM O1TBIITUN BUX1]] CaXKi 3 BIIIPaIlbOBAHUMU T'a3aMHU.

['pyna 7 cipurcTHX 3’€JHaHb, SIK1 BaXK4l 3a MOBITPS T4 PO3ZUUHSIOTHCS Y BOJII.

Cipka, 1110 MICTUTBCS y TIAJIMBI, 1] 4YaC 3ropaHHs IHTEHCUBHO OKHUCIIIOETHCS J10
piokeuny cipku (SO,) — 6e30apBHOrO rasy 3 pisKuM 3aylumMBuM 3amaxom. [Iporec

TaKOr0 OKUCIICHHs TOAIOHMI niporecy yrBoperHs CO. [laii BigOyBaeTbes peakuis SO,
3 BOJSIHOK MAPOK0, IO NPU3BOAUTH OO YTBOPECHHS H2SO3. Peaxis, sx mpasuiio,
MPOTIKAE HA CTIHKAX KaMEpH 3ropsiHHSA 3a TEMIIEpaTypH HUXKYE HIXK 815°K.

Y Tpymy Takox BXoauTh cipkoBozeHb (H S) — OesbapBHuil oTpyiHHil ra3 i3

XapaKTePHUM 3allaxOM TYyXJIMX S€lb. BiH 3’ ABISIOTHCS Y CKJIA/1 BiIIpallbOBaHUX T'a3iB
JIB3, AK1110 BUKOPHUCTOBYETHCS MAJTMBO 3 I1ABUIIICHUM BMICTOM Cipku [1, 2].
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['pyna 8. KommnoHeHTH Iii€i Ipynmu — CBUHEIb Ta HWOro 3’enHaHHsA. BoHu
MICTATBCSL y BIANPAllbOBAaHUX ra3ax y BUTIIAMI 3’€QHaHb TajoreHiAiB cBuHIio. Lle
BiIOYBA€THCA IM1]1 YacC CIATIOBAHHS €THJIOBAaHMX OCH3HMHIB, III0 MAIOTh Y CBOEMY CKJIa/il
IPUCAIKy HAa OCHOBI CBHHIIIO, SIKa MIiJABHUINYE OKTAHOBE YMCIO OeH3MHY. [ 0J0BHOIO
CKJIQJIOBOIO MPUCATKH € TETPACTUICBUHELD — Pb(CH3CH2) [1,2].

OxTaHOBE YMCJIO — BU3HAYAE 3aTHICTh ABUTYHA TpaIoBaT 0e3 peroHarii. Ie
Jla€ 3MOTy 30UIbIIYBAaTH CTYMiHb CTHCHEHHS MaJMBO-TIOBITPSIHOI CyMillll B IHIIIHIPI
JIB3 nepen ii 3anamoBaHHsAM 0€3 EeTOHAIIl, 1 TAKUM YMHOM ITiIBHIIyBaTH KOPUCHY
NOTYXHICTh JABUTyHa. JleToHariiiHe 3ropsiHHS po0OOY0i CyMillll MPOTIKAE 3
HA/I3BYKOBOIO MIBUKICTIO, 10 Y 100 pa3iB mBuIIIE 32 HOpMalbHE 3ropanHs [1-3].

BucnoBok. KomnonenTu BignpanboBanux rasis JIB3, 1o BuaiIeH1 y BICIM IpyT,
3aHAJITO HETATUBHO BIUIMBAIOTh HA €KOCHCTEMHU, OPTaHi3MU JII0/IeH, Ha (uiopy 1 hayHy.
CyTTeBe 3HaUCHHS MArOTh SIKICHI MMOKAa3HUKU BYIJIEBOJHUX NanuB. [Ipu 3ropanHi Ta
BUITAPOBYBAaHHI MOTOPHI MajMBa 1 MacTUJIa IHTEHCUBHE MOIIMPIOIOTHCA B aTMocdepi 1
riipochepli Ha BeIMKI BIJCTaHI, 3MAIMCHIOIOTH IIKOJY Ha JKMBI OpraHi3Mu Ta
€KOJIOTTYHUH cTaH JOBKULIA. OTXKe, MPOEKTHO-TEXHIUHI Ta €KCIUTyaTalliifHi po3po0KH,
COpSAMOBaHI Ha 3HIKEHHs HeOe3NeYyHOro BIUIMBY BiJmpanboBaHux TrasziB (B3
TPaHCIOPTHUX 3ac001B, MalOTh BEJIUKE 3HAYCHHS HA CTAOUIBHICTH EKOJOTIYHUX
cUCTEM. 3HWKEHHS TOKCHYHOCTI BIAMNPALbOBAHUX Ta31B MOXKE OyTH JOCATHYTO iX
HEUTpali3ali€o pi3HUMH METOJAMHU.
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JI0 CBITOBHX CTaHAAPTIB, MOTPEOYIOTh PO3POOJICHHS CydacHUX METOMIB Ta 3ac00iB
TIarHOCTUKU HE JIUIIE CUCTEM KEPYyBaHHS, a ¥ MPHUBOMIB. 3M€OLIBIIIOT0 €IEMEHTH
TpaHCMICIi MPAaLIOI0Th B YMOBaX BUCOKUX yJapHHUX Ta BIOpaliiiHUX HABaHTaXXEHb, Yy
BEITMKOMY Aiama3oHi Temneparyp [1, 2]. 3aie:xHo BiJ 0COONMBOCTEH KOHCTPYKIIIHA
MaIlIMH, BIUTMB TPAaHCMICii Ha HaAIMHICTh Ta TOBrOBIYHICTh aBTOMOOLITIB 3MIHIOETHCS
y IMIMPOKHUX MeXkax. Y Kpalmomy pa3l yacTka BiIMOB €JIEMEHTIB TPAHCMICIi CTAHOBUTH
omuszpko 20...25 % Bix 3aranpHOi KUTBKOCTI TMOPYIICHb MPale3laTHOTO CTaHy
aBTOMOO1JIs, @ B OKpeMuX Bunaakax gocsrae 50...60 %.

AHanizyloud mapaMeTpu, OPUHHATI JUIsi BU3HAYEHHS TEXHIYHOTO CTaHy
€JICMEHTIB TPaHCMICI aBTOMOOLUTIB, BIJ3HAYMMO, III0 BOHU TOB'SA3aHI 31 3MIHOIO
BIJIHOCHOTO KYTOBOI'O IIOJIOKEHHS BEAY4YOro 1 BEACHOrO BaJliB Iepeiadi.
[TomkomxenHs abo aedekT 3yda B KOpoOIll mepeaad COpUYMHUTh HEPIBHOMIPHICTh
oOepTaHHsI BEJCHOTO Bally, Y BUTJIAJI MEPIOJUYHUX BIJIHOCHUX IMEPEMIIIEHb BaiB.
Bennuuna Ta mepioj] BIIHOCHUX MEPEMINIEHb 3aJIEKaTUMYTh B pO3MIpY Je(]eKTy,
HOro MICLIE3HAXO/KEHHSI B KIHEMAaTUYHOMY JIAHLIOTY 1 PEXXUMY pOOOTH TpaHCMICII.
3HOC MIANIMITHUKIB 200 HEPIBHOMIPHE 3HOUTYBaHHS 3y04YacTHX Mepeady BUKIUKAIOTh
TapMOHIMHI 3MIHM KIHEMAaTUYHOI IMOXMOKHM, aMIUITyJa 1 MeploJ fAKOi TaKOX
3a7eXaTUMyTh BiJl PO3TAllyBaHHS TIOLIKOMKEHOTO €JIEMEHTa B KiHEMaTHUYHOMY
JAHIIOTY TpaHcMicii. BykcyBaHHsSI 3YeIUIEHHS 4YM (PPUKLIOHY, T1JPOMEXaHIYHOT
nepenavi, TakoXK BIUTMBATUMYTh Ha BIJHOCHE KyTOBE IMEPEMIIIEHHS BEAy4Oro Ta
BEJICHOTO BaliB. 3a BIJICYTHOCTI OYKCYBaHHS BIJIHOCHUX KYTOBUX IEpEMIIIECHb HE
CIIOCTEPIra€ThCsl, IPOTE BUHU CTAIOTh IOMITHUMH 111 YaC BAHUKHEHHS IPOKOB3YBaHb.
Hanuii ¢akt BapTO BUKOPUCTOBYBATHU /AJIsi BU3HAYEHHs Mepediry Ta TPUBAJIOCTI
OyKCyBaHHS, MiJ 4Yac TEPEeMHUKaHHS Iepeaad, 10 BiIoOpakae XapakTep MpoIecy
KepyBaHHA (pi3Ke 4M IJIaBHE BMUKaHHs). HaBiTh mij 4ac BU3HAYEHHS TEXHIYHOTO
CTaHy TiApoTpaHchopMaropa, y TiIPOMEXaHIuHIA TMepeaadi, HeOOXiIHUI KOHTPOJIb
NepeIaBabHOrO BIIHOIICHHS TAPaBIIYHOTO MEXaHI13MY, TOOTO KYTOBUX IIBHJIKOCTEN
HAaCOCHOTO Ta TYpOIHHOTO KOJIC, IO TAKOX € BIJHOCHUM KYTOBHM IEPEMILIEHHSIM
BaiB. YmucieHHl JaedeKTH TpaHCMICii BiAOOpaXaroThbCsd y KIHEMATHYHIA MOXHOLI,
MPOTE ICHYIOY1 METOIM 1l BU3BHAYEHHS BUMAraroTh pIBHOMIPHOIO 0OEpTaHHS BE1y40ro
Bana. OCKUIbKM KiHEMaTW4yHa MOXMOKa BU3HAYaeThes sK (yHKIIS yacy. B ymoBax
eKCIUTyaTallii aBTOMOOLIs, 3a0e3MeunuTd pIBHOMIpHE OOEpTaHHS BEAy4yOro Balia
MPaKTUYHO HEMOJKJIMBO, a JEMOHTYBAaTH KOPOOKY Iepeiad 3 TPAaHCIOPTHOTO 3aco0y
JUTSl 1IarHOCTYBAHHS Ha CTEH]II € HEJOIUIBHUM Ta 3aHA/ITO TPYAOMICTKUM MTPOIIECOM.

3aBISKM Cy4acHUM OOPTOBHUM MIKPOIIPOLIECOPHUM CHCTEMaM KepyBaHHS Ta
JIarHOCTUKU aBTOMOOUTIB, CTaJ0 MOXJIMBUM BHUMIPIOBAHHS BiJTHOCHUX KyTOBHUX
NepeMIIIeHb BEAyUYOro Ta BEJICHOTO BaIiB. TOOTO BU3SHAUCHHS KIHEMATUIHOI TOXUOKH
Ha HECTalllOHAPHUX PEKUMax OOEpTaHHs BEIydOoro Baja TpaHcwicii. [[is mporo Ha
BEyYuX Ta BEJCHUX BajaX HEOOXIJHO BCTAHOBUTHU IUCKPETHI NAaTYMKU KyTOBOTO
NoJIOKEHHS (eHKoAepHr). BiIHOCHI KyTOBI NEpeMIIIEHHS] BEAY4Oro 1 BEJIEHOTO BajliB
MOJKJIMBO BU3HAYUTH, TMPOAHAII3yBaBIIM OOEpTaHHS BTOPMHHOTO Baja 3a OIWH
YMOBHUH MPOMIKOK YM KPOK (IMIYJIbC 3 JaT4MKa KyTa MOBOPOTY BEJIEHOTO Baily abo
NMOBEPTaHHS BTOPUHHOI IIECTepHI Ha OAMH 3y0) Yy KUIBKOCTSAX IMITYJIbCIB
BHCOKOYACTOTHOTO OMOPHOTO CHUTHANY, IO TEHEPYIOThCS TaTYMKOM KyTa TTOBOPOTY,
OB’ I3aHUM 13 BEJyUYUM BajioM. BiaXuiieHHs 4uciia iMITyJIbCIB OTIOPHOTO CUTHATY Bij
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TEOPETUYHOTO 3HAYCHHS 1 € BITHOCHE MEPEMIIICHHS, BUPAXKEHE B KUJIBKOCTSIX PYXiB,
K1 JIETKO TEPEeBOJATHCS B KyTOBI BedMuuMHU. HeoOXigHa TOYHICTH BHUMIPIOBAHHS
BITHOCHUX KYTOBUX MEPEMIIIEHb, /ISl BUPIMICHHS KOHKPETHOI 3a/adi, JOCATAEThCS
BUOMPAHHSM CITiBB1IHOIIECHHS KUTBKOCTI MPOMIXKKIB (KPOKIB, MOJIOK) 32 OIUH 00epT
KOXKHOTO JTaTYHKA.

Mikponponecopri  CUCTEMH  JTO3BOJIAIOTH 3  BHCOKOIO  YaCTOTOIO
BIJICITTIIKOBYBaTH TIOTOYHHUI CTaH BajiB, IO O0EPTAIOTHCSA 13 BEIMKOIO MIBHIKICTIO, a
TaKOX HAKOMHWYyBaTH OTpHMaHy 1HQOpMAIlI0 y OMNEpaTHUBHIM MaM'sTi MpOrpamMHO-
KEpOBAHOTO MPUCTPOr0. SKIO BU3HAYATH MOXHMOKY «transmission error» He SK
GyHKITI0 Yacy, a moai0HO /10 BIIXUJIEHHS (PAaKTUYHOTO KyTa OBOPOTY BEJICHOTO Baja
BIJIHOCHO TE€OPETUYHOTO, TO HECTallIOHAPHUI peXUM pOoOOTH JIBUTyHA, & 3HAYUTH 1
BEJIy4Oro Bayly TpaHCMICIi, Ha KIHEMAaTU4YHY MOXUOKY BIUIMBATU He Oyne. OCKIIbKU
TEOPETUYHO TMPUHUMAETHCS, IO BEAyYUd 1 BEICHUN Bajdl MAalOTh KOPCTKHIM
KiHEeMaTU4HUM 3B's130K. Taki miAXoAu AJis BUSHAUYCHHSI TEXHIYHOTO CTaHy €JIEMEHTIB
MEXaHIYHOI Ta I'JIpOMEXaHIYHO1 TPAHCMICIH JO3BOJISATH CTBOPIOBATH SIK BOYIOBaHI1, TaK
1 30BHILIHI CUCTEMU J1arHOCTUKHU. J[0 TOTO K OLIBIIICT OOPTOBUX CUCTEM KEPyBaHHS
BXK€ OCHaIIeH1 1HQOpMaLITHUMU AaTYMKAMHU, K1 TAKOX JIOLIJILHO BUKOPHUCTOBYBATH
1]l 4ac KOHTPOJIIO TEXHIYHOTO CTAaHy €JIEMEHTIB, MeXaHi3MiB. Ko)keH aBTOMOOLIb,
3TiIHO  €BPONEWCHKUX BHUMOI, TIOBUHEH MaTW THUIOBUH  J1arHOCTUYHUI
CJICKTPOMEXaHIYHUM TPUCTPI 118 po3’eMHOro 3’enHaHHs (connector), 3i
CTaHJapTHUM MPOTOKOJIOM OOMIHY 1H(OpMaIi€l0 13 30BHIMIHIMU cucTeMaMu. HuHi
BEIMYMHA KIHEMAaTUYHOI TOXUOKM HE € 3arajbHONPUUHITHM J11arHOCTHYHUM
napameTpoM. [Ipote, SKIIO po3poOMTH BIAMOBIAHI AITOPUTMH aHATI3y OTPUMAHOI
KIHEMAaTHYHOI TTOXHMOKH, 3'IBHUTHCS MOJKJIHMBICTE OO'€KTMBHO 1 OUIBII TOYHO
J1arHOCTYBaTH TEXHIYHHMM CTaH 0ararboX €JIEMEHTIB TPaHCMICIi.
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Abstract. Recent advancements in fuel science and catalytic converter
technology have significantly improved fuel efficiency and emission control, allowing
fuel to burn more cleanly in engines, particularly those employing a two-stroke
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operation. These technological improvements warrant a reanalysis of the two-stroke
engine in terms of its uses and applications. This student project aims to design a high-
performance 2-stroke Vee-4 engine with a cylinder displacement of 2 liters, utilizing
LINKAGES software for precise modeling and simulation. The engine features a 90-
degree Vee angle and a cylinder separation of 3 inches, optimizing the balance and
dynamics of the engine. The primary goal of this project is to provide students with a
comprehensive understanding of engine design, with a particular focus on V engines
and two-stroke engines. Students will use LINKAGES software to model the
individual linkages within the engine system. This software enables the precise
simulation of the engine's moving parts, ensuring that the linkages are designed to
withstand the dynamics of operation. The integration of LINKAGES will help in
determining the engine's mechanical qualities. As part of the future direction of this
project, students will employ DYNACAM to analyze and optimize the camshaft
profiles, ensuring optimal valve timing and performance. This software will allow for
detailed analysis of the camshaft dynamics, providing insights into the best
configurations for achieving maximum power output and efficiency. Through the
combination of LINKAGES and, in the future, DYNACAM software tools, students
will develop a reliable engine, suitable for various applications.

The project will focus on achieving a balance between power, efficiency, and
durability, making the engine ideal for use in competitive motorsports and other
demanding environments. By engaging in rigorous testing and simulation, students will
gain valuable insights into engine design and performance, enhancing their
understanding of V engines and two-stroke engines.

Introduction. Most contemporary automotive and industrial powertrains rely on
four-stroke architecture, yet a modernized two-stroke remains a compelling alternative.
Our proposed 2 liter V4 two-stroke illustrates how current materials, electronic
controls, and emissions hardware can unlock advantages once thought exclusive to
four-stroke designs. First, the two-stroke’s mechanically simple layout-no poppet
valves, camshafts, or timing gear—shrinks mass and part count. Fewer components
lower manufacturing cost and ease service, enabling manufacturers to offer lighter,
budget-focused vehicles without sacrificing durability. Because every downward
piston motion is a power stroke, a well-scavenged two-stroke delivers a higher specific
power than an equally sized four-stroke according to Hilgendorf [1], eliminating the
need for turbo chargers or superchargers to achieve competitive output. In a compact
V-configuration, the 2-L two-stroke occupies roughly the width of a twin-cylinder
four-stroke, giving designers freedom to shorten the wheelbase and streamline the front
fascia—both contributors to reduced curb weight and improved fuel economy.

Historically, poor fuel economy and high hydrocarbon emissions pushed
industry toward four-strokes. Today, those liabilities can be mitigated. Direct gasoline
injection timed after exhaust-port closure prevents fresh charge loss, dramatically
boosting thermal efficiency. Paired with variable electronic lubrication, modern
low-ash oils, and stratified-charge combustion, unburned-oil emissions fall to levels on
par with four-strokes. Three-way catalytic converters—now up to 99 percent effective
according to Spacey [2]-further curtailing remaining pollutants, allowing compliance
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with stringent Tier 3 and Euro 7 limits while retaining the two-stroke’s performance
density.

Market forces reinforce the case. By January 2025 the U.S. median transaction
price for a new car climbed to roughly $48 000 according to Fischer [3], up 34 percent
versus 2019 according to Fischer [4]. Consumers increasingly seek affordable, efficient
transportation. A lightweight, naturally aspirated two-stroke V4 can meet everyday
performance expectations with fewer parts, lower assembly time, and reduced material
usage, translating to a lower sticker price. Its compact footprint permits smaller,
aerodynamically optimized platforms that sip fuel yet still accelerate briskly thanks to
the engine’s superior power-to-weight ratio.

In short, revisiting the two- strokes through the lens of twenty-first-century
engineering transforms yesterday’s drawbacks into today’s opportunities. With direct
injection, advanced lubrication control, and modern after-treatment, a clean, efficient
two-stroke V4 can deliver competitive performance, lower cost, and packaging
flexibility—attributes that align squarely with the modern market’s demand for
economical, environmentally compliant mobility.

Design Parameters. In the engine design project, several engine types were
considered but the two stroke V4 engine was selected. For this engine, a piston
displacement of 2 liters or 122.047 cubic inches. The stroke to crank ratio was decided
to be 2, to align with industry standards as stated by Achates Power [5], which
determined the stroke length and cylinder bore to be 8.535 in. and 4.267 in.
respectively. This information was loaded into the LINKAGES software and the
linkage was calculated. The output linkage is shown in Figure 1.

Figure 1: 2 Stroke V4 Engine Linkage Mechanism Showing Two Pistons.

Results. Based on the design of the linkage mechanism governing the output of
the engine, the position, velocity, and acceleration curves were generated using
Microsoft Excel. This data to populate the position, velocity, and acceleration curves
was output by the LINKAGES software developed by Robert Norton. This software
allowed the engine parameters to be refined and visualized. Figures 2-4 show the
position, velocity, and acceleration curves needed to further design the engine to
accomplish its purpose.
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Figure 2: Piston Position at Different Positions in the Engine Stroke.
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Figures 3: Piston Velocity at Different Positions in the Engine Stroke.
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Figure 4: Piston Acceleration at Different Angles in the Engine Stroke.

The above figures show the position, velocity, and acceleration curves needed to

continue designing an engine. Based on this data, the cam shaft for the engine
can be generated and balancing parameters can be applied in order to allow the engine
to operate with acceptable levels of vibration. Figure 5 shows the balancing of the
cylinder necessary to dynamically balance the engine. This will decrease the wear and
tear on the engine and allow it to run smoother and last longer.
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Figure 5: Balanced Cam Profile for a Single Cylinder.

For exact balance, the LINKAGES software recommends 0.02 lbs to be added
at 180 degrees to balance the cylinder with a crank radius of 4.267 inches. This
information is vital for designing a well balanced engine. Designing the balanced crank
shaft will allow the engine to run smoother with less wear and tear.

Discussion. The design and analysis of the 2-stroke Vee-4 engine with a cylinder
displacement of 2 liters, featuring a 4.267-inch cylinder bore and an 8.535-inch stroke
length, provide valuable insights into the design of engines and how they operate. The
stability curve, which plots the engine's performance characteristics against various
operational parameters, 1s crucial for understanding how the engine behaves under
different conditions. The stability curve also serves to explain how the engine can
operate safely and more efficiently.

By analyzing the stability curve, students can determine the engine's response to
changes in load and speed, which is essential for optimizing its performance. The curve
also highlights the engine's ability to maintain stability under varying conditions, which
1s critical for high-performance applications such as competitive motorsports.

In this project, LINKAGES software was used to model the individual linkages
within the engine system and aid with the ongoing design. This software enables the
capability of simulation of the engine's moving parts, allowing the movement profiles
to be generated to aid in the dynamic analysis of the engine. The integration of
LINKAGES helps in optimizing the engine's mechanical abilities and reliability, which
are crucial for maintaining stability and performance.

As part of the future direction of this project, DYNACAM will be employed to
analyze and optimize the camshaft profiles. This software will allow for detailed
analysis of the camshaft dynamics, providing insights into the best configurations for
achieving maximum power output and efficiency. By simulating various camshaft
profiles, students will identify the most effective design to enhance the engine's
dynamic performance. Overall, the combination of LINKAGES and, in the future,
DYNACAM software tools will enable students to design the two-stroke V4 engine.

Conclusion. Automobiles are a vital part of everyday life. They take us from one
place to another and making them more affordable and dependable should be a major
concern for design engineers. The engine design project is an invaluable piece of
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experience for students in the process of learning about the design of engines.
Designing a two-stroke, four cylinder V engine while keeping in mind the parameters
that allow for the engine to function pushes students to understand why they make the
decisions they do in design.

The two stroke engine has its advantages being lighter and more dependable than
a four stroke engine. With the advancements in fuel science and catalytic converters,
research into the efficacy of using two stroke engines, coupled with the advantages in
V engines, in more situations should be conducted.
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[IponoBonbua Oe3nexka VYKpaiHM 3anekuTh Big  e(EeKTUBHOI poOOTH
HIJIPUEMCTB arpolPOMKCIIOBOTO KOMIUIEKCY. I3 3aranbHoi cucTeMd BUPOOHHUIITBA
CUIBCHKOTOCTIOAAPCHKOT MPOIYKIII MOKHAa BUIUIMTH OCHOBHI CKJIaJoOBl abo X
MIJCUCTEMH, €()EKTUBHICTh SKHUX BHM3HAYa€ MPalEe3IaTHICTh BChOTO KOMILUIEKCY
TEXHOJIOT1YHHUX IPOIIECIB Ta Onepailliii B arponpoMucioBomy komiuiekct [17]. Takoro
MIJCUCTEMOI0 MO>KHA BBa)KaTH (DYHKIIIOHYBAaHHSI TEXHIYHUX 3ac001B BUPOOHHUIITBA,
BKJIFOYAr0YM, MOOUThHI eHepreTudHi 3acodu (ME3) Ta TpaHCHOPTHO-TEXHOJOTIYHI
mamuau  (TTM). Bin wamiiinocti BuxkopuctanHs ME3 ta TTM  3anexwursb
e(eKTHBHICTh CUTHCHKOTOCIIOAAPCHKOTO BUPOOHUIITBA. OMHIEIO 3 BAXIIMBUX TaTy3eh
arporpoMHCIOBOIO KOMILIEKCY YKpaiHU € TBApUHHUILITBO. B yMoBax, Kl CKJaiucs B
arpapHiii cepl Ykpainu, HalBaXIMBIIIUM YUHHUKOM, IO BIUTUBAE HA €(PEKTUBHICTh
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Ta ekcruryaramiiny HazgidHicth ME3 Tta TTM, € piBeHb oprasizaiii CHUCTEMHU
TexHIYHOro o6cmyroByBanHs 1 pemoHTy (CTOP), skmii mossirae y CBO€YacHii
HiATPUMII Ha HaJIC)KHOMY PiBHI iX TEXHIYHOTO CTaHy .

CBo€vacHUN MOHITOPUHT MOKa3HUKIB BukopuctanHsi ME3 ta TTM 3 sikicHOIO
CTOP, sk cKJIagoBHX TEXHIYHOTO CEPBICY, JAO3BOJSIOTH 3MEHIIUTH BEIUYHHY
NUTOMUX BUTpAT Ha TEXHIYHE OOCITYTOBYBaHHs 1 peMOHT. CKOpOUEHHS Yacy MpOCTOiB
Ta 3MEHIIEHHS IMOBIPHOCTI BMHHUKHEHHS BIJIMOB TEXHIKM CIpHUS€ 301IbIICHHIO
MDKPEMOHTHMX TEpPMIHIB Ta 3MEHIIEHHIO CYMapHHUX BHUTpaT Ha 3a0e3MedeHHs
MMOKa3HUKIB HaAilHOCTI [1, 2].

BpaxoByroun mupoke KOJO MHUTaHb, 110 BUHUKAIOTH B MPOLECI MPOBEACHHS
JTOCITIPKEHb Ta BUXOJAYM 3 aHai3y 1H(opmarlii moa0 eheKTUBHOCTI MiATPUMAHHS
mparne3aaTHocTi Ta 3abe3nedeHHs HamiiHocti ME3 ta TTM, cmig 3a3HayuTH, 110
PUHOK MalllMH Ta 00JaJHaHHA JUIsl TBAPUHHULTBA 3AJIMLIAETHCA OJHUM 3 HAHOUIbII
MEPCIeKTUBHUX Yy CBITI [3, 4]. BiamiyaeThcsl MOCTIHE 3pOCTaHHS MOMUTY Ha 3ac00u
JUTsl TPUTrOTYBaHHS 1 po3aaBanHs kopmiB (311PK), mo npuBeprae 1o Ykpainu 3Hauny
KUIBKICTh 1HBECTOPIB Ta 1HO3€MHHMX BUPOOHHUKIB MalIMHOOYAIBHOT NpoAyKIii. B mux
YMOBAax CJIiJl 3BEpHYTH yBary Ha cTaH 3a0€3IE€UEHHsI CEPBICHOTO OOCITyrOBYBaHHS
3I1PK, BK/IIOYarOYM OLIHKY IMOKAa3HUKIB O€3BIIMOBHOCTI Ta PEMOHTONPHUIATHOCTI,
CTOP [3-5]. OcobnuBe Micle B OCTaHHI POKM 3alMarOTh MPOLECH CBITOBOI
riobanizalli, Kl peani3yroThCsl B MAITMHOOYAyBaHH1 IIUIIXOM KOHCOJIALIT rajry3i Ta
dbopMyBaHHI KUIBKOX JIECATKIB BEIMKUX Ta 0araThb0X MaJIUX MIKHAPOJHUX KOMIIAHIN
Ha pUHKY TexHiku. B Ykpaini oco0nuBy yactuny punky 3I1PK 3alimaroTs 3mMinryBayi-
kopMopo3aaBaui kommanii KUHN, Bxmrouarounm mnpuuinai PROFILE 12.2 DS,
PROFILE 14.2 DS [6, 7] ta camoxinni PROFILE SPW INTENSE 2 CS [8]. Mogemni
PROFILE 12.2 DS ta PROFILE 14.2 DS € npu4inHuMu, arperaTyroThCs 3 TPAKTOpaMu
Ta BUKOPHUCTOBYIOTHCSI JJIsi TOAIBIL poraToi XyJaoOW Ha MPOMHCIOBUX 1 MajHX
TBapuHHULIbKUX (pepmax. 3mimryBaui PROFILE SPW INTENSE 2 CS npencraBisitoTh
camoxigHi 3IIPK ¢ipmu KUHN [8]. 3a pe3ynbraraMmu NpOBEIECHUX MOMEPEAHIX
JOCIIIJKEHb  €KCIUTyaTalliHOI HaAIMHOCTI 3MINIyBadiB-KOPMOpPO3/AaBaviB  0yJio
OTpUMaHO 1H(OpMAIIiI0O MPO TOKA3HUKH OE3BIIMOBHOCTI Ta PEMOHTOINPHUIATHICTH
PROFILE 12.2 DS ta PROFILE 14.2 DS [3, 4].

Pa3om 3 TuM, AK MOKa3ye aHali3 JOCHIIKEHb CTaHy MAaTepiaibHO-TEXHIYHOTO
3a0€3MeUeHHs] TBAPUHHUIIBKUX MIJIPUEMCTB, HEAOCTATHBO yBarv MpPUIIJIEHO OLIHII
HafaiiHOoCcTI camoxigHux 3MimyBadiB SPW INTENSE 2 CS. Ilo3a yBaroioo BueHUX
3aJIMIIAIOTHCS JIOCHIKEHHS CTpaTeriii 3a0e3MedeHHs Mpare3IaTHOCTI 3MIlTyBadiB
moxenbHoro psay PROFILE. Sk mokasyroTs monepeaHi JOCTiKEHHS, BlTHOBICHHS
npare3natHocTi 3ITPK Moxe npoxoauTu 3a pizaumu crpaterisimu CTOP: 3a BuMororo
micass  BIAMOBH;, 33  PEVIAMEHTHOI  TEPIOJUYHICTIO,  3TIIHO  IIJIAHOBO-
nornepeaKyBanbHOi cucteMu TO 1 peMOHTY; 3T1AHO 3 pe3yibTaTaMu J1arHOCTYBaHHS.
Koxna 3 mpeacrasnenux crparerii CTOP mae cBoi mepeBaru Ta HEIOJIIKH, PI3HY
coO1BapTICTh 14 11 peanizallii, ToMy NoTpeOy€e BUBUEHHS Ta TOCIIIIKEHb.
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AHAJIITUYHI TOJIOKEHHA BUSHAYEHHS TEXHIYHOI
I'OTOBHOCTI ABTOMOBIJIBHOT'O TPAHCIIOPTY

TiroBa JIrogmuia JleonigiBHa, K.T.H., JOIICHT
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu

VY TpaauiiiiHiii Teopii HaAIHHOCTI 0COOJIMBE 3HAYEHHS BIABOAUTHCS YMOBHIM
IIUIBHOCTI KWMOBIPHOCTI BIJMOB, SIKa BHU3HAYA€THCS SIK UIUIBHICTH WMOBIPHOCTI
B1JIMOBU B MOMEHTH 4Hacy t = t;, 3@ YMOBH, 1110 JO MOMEHTY t; BIJIMOBH HE OYJIO.

Posrasituemo MipKyBaHHS, 1110 BU3HAYAIOTh MPABOMIPHICTh YMOBHOI MIIJTBHOCTI
HMOBIPHOCTI BiJIMOBH, 32 SIKHM IIepe10a4acThCs, 110 aBTOMOO1Ih ITPOMpaIlfoBaia 9act,
1 B MOMEHT 4Yacy t; 3aJMIIWIach Mpane3aarHor, To0To BigMoBU Hemae (puc. 1). 3a
yac, Mo 3alumuBcsa t > t; aBTOMOOUIb ITOBHHEH BiIMOBHUTH, TOOTO BIJIMOBUTH 3
WMOBIPHICTIO, 110 JAOpiBHIOE ojuHuI. OTXke, IUIOmA MiJg KPUBOK IIUIBHOCTI
fimoBipHocTi f(t), po3TamioBaHa mpasiiie t;, YMCEIbHO MOBHHHA JOPiIBHIOBATH
omuaumii. 1106 BHMKOHYyBasacs I yMOBa, BCi OpJMHATH IHiABHOCTI f(t), 10 JIeXarTh
mpagiiie t;, aBTOPKOI 3alMpPONOHOBAHO PO3JUIMTH HA HOPMYIOYE YHCIIO, PIBHE
3HaveHH:o 1o f (t) Ha iHTepBai Bix t; 10 00, TOOTO came Ha cebe. OCKIIBKH:

[7f®de =1 [ f(©)dt =1 - q(ty) = p(ty), (1)

TO1
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Puc. 1 — I'padiuna iHTEpIpeTaLisi MOJIEN] IUIBHOCTI HMOBIPHOCTI 1 YMOBHO1
I[IJTLHOCTI UMOBIPHOCTI BIIMOBU aBTOMOO1JIS

[Ipotu Takoi (popMH BU3HAYEHHS! YMOBHOI IIIJIBHOCTI HMOBIPHOCTI 3a BUpa3aMu
(1)1 (2) ciix BUCTIOBUTH Psiji 3alIEPEUCHb:

- TO-TIEpILIe, PO3TJIIIA€ThCI UMOBIPHICHA 33/1a4a (B MMOBIPHICHOMY TPaKTyBaHHI)
1 B HIA BU3HAYAIBHOIO (YHKIIEO (MMOBIPHOCTI BIMOBH) € JETEPMIHICTHUYHE
TpaktyBaHHs. [lepenbavaerncs, 1m0 npu Beix t > t;, BITMOBU HE OYJI0 3 MMOBIPHICTIO,
sIKa JIOPIBHIOE OJIMHMIII, a TIOJI0XKEHHS t; Ha OCl Yacy HisIk HE OOMEKEHa;

- MO-ApyTe, WIUIbHICTh WMOBIPHOCTI BIIMOBU JJII OKPEMOTO aBTOMOOLIS
BU3HAYAETHCS 13 CTATUCTUKHU BHUMIPOOYBaHb BEIMKOI TPYyNH TAKUX MAIIMH 1 €
PO3MOLIOM, OPAMHATH SIKOTO BU3HAYEHI 3 JOCIITY 1 HE MiJIAraloTh 3MiH1 HaBITh MpU
HEOOX1THOCTI (POPMYBaHHS YMOBHOT IIIJIBHOCTI;

- TO-TPETE, K 1 MPU BU3HAUYCHHI YMOBHO1 WMOBIPHOCTI 0€3BIIMOBHOI POOOTH
MPOIrHOPOBAHO MIPHUHIIUI BIJCYTHOCTI TCISAIT;

- TI0-YE€TBEPTE, B TE€OPii MMOBIPHOCTEW BU3HAYEHHS YMOBHUX HMOBIPHOCTEH 1
YMOBHHX IIIJILHOCTEN HMOBIPHOCTEH nependavae HasBHICTh CUCTEMU JBOX 3aJICHKHUX
BUITAIKOBUX BEJIMYHH.

B nanoMy Bumajaky BUMAaJKOBa BEJIMYMHA — OJIHA WMOBIPHICTH 0€3B1AMOBHOT
poGortn. MiMoBipHicTs BiqMOBH BenmumHa mpoTHIeKHA iit. IIpu moOym0Bi YMOBHOI
I[IJTBHOCTI WMOBIPHOCT1 BIAMOBIHO JO PO3TJISHYTOI MNPOLEIYpPH MPOMOHYETHCS
OpAVHATH TpaBille TOYKH t; 3OLIBIINTH, BUKOPUCTOBYIOUM HOPMOYTBOPIOIOUUNA
MHOXHUK, BU3HAY€HWW 3a YMOBH, IO 1O TOYKH ¢; BiAMOB He Oyio. Aue
€KCIIEPUMEHTAJILHO MO0Y/1I0BaHa UIIIBHICTh HMOBIPHOCTI MOXE MICTUTH CTATUCTUYHY
iH(dopMaIlito mpo Te, MO A0 TOYKH t; BIAMOBHM Oynu. BuHuKae muTaHHs: Ha SIKIA
MiJCTaBl EKCIEPUMEHTAIBHO TMOOyJ0BaHA WIUIBHICTh HMOBIPHOCTI MMiAA€THCS
TpaHchopmarlii, mpu sAKiil 10 TOUKH t; 11 OpAMHATH NPUPIBHIOIOTHCA 10 0, a micns t; —
30UTBIIYIOTECS 32 JIONOMOTOK0 HOPMYEMOTO MHOXKHMKA. J[J11 Teopii HamilHOCTI Lie
MATAHHS HaJ3BUYalHO BaXJIMBE, OCKUIBKU BIJINOBIIb HAa HHOTO XapaKTEepU3YE
MIPaBOMIPHICTh BU3HAYEHHS IHTCHCHBHOCTI BiMOB A(t) 1 mopambmoi moOyaoBH
MaTeMaTUYHOI MOJeNl WMOBIPHOCTI O€3BIJIMOBHOI POOOTH arperaTiB y BUIJISII
eKCIOHEHI1aJIbHOTO PO3MOILTY.

134



3biprux me3 VIII-i Mixnapoonoi HayKoeo-npakmuunoi Kongepenuii «Aemomobinvrui mpancnopm ma ingpacmpyximypar

V]IK 62-597

CKJIAJI TA OCHOBHI XAPAKTEPUCTHUKHU TUIIIB I'AJIBMIBHUX
KOJIOAOK

3arypcbkuii Anapiii OJieroBud4, acripant
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu
e-mail:andreyzagurskiy1(@gmail.com

['ampMiBHA cHCTeMa € HaWBKJIMBIIIMM MEXaHI3MOM BijJ Oe370raHHOI poOOTH
SIKOT'O 3aJISKUTH Oe3MeKa JitoJIel Ta BaHTaxXiB. [ anbMiBHI CHCTEMH IPAIIOIOTh 32 PaXyHOK
TEPTS, 100 YIOBUILHUTH PYXOMHI TPAHCIIOPTHUH 3aC10 Yepe3 MeXaHIYHUN KOHTAKT MK
JIBOMa TOBEPXHSAMH (JIUCKOM Ta KOJOJKOI0). ['aibMiBHI KOJOJKH BITITParOTh POJIb
3axOIUTIOBa4Ya TaJbMIBHOIO JIMCKA, 3MEHIIYIOYM IIBHJKICTh MOro oOepTaHHS Ta
CHOBLUIbHIOKOYH aBTOMOOUIb. DpUKIIIHA TOBEAIHKA aBTOMOOLIBHUX TalbM BU3HAYAETHCS
XapaKkTepOM aKTUBHHUX MTOBEPXOHB AUCKA 1 KOJIOJKHU Ta TPETIX T MI>K IUMU TOBEPXHSIMHU.

Ckian Ta OCHOBHI XapaKTEpUCTUKH THINIB TaJIbMIBHUX KOJIOAOK HaBEAEHO Y

Tabymmi 1
Tabmauug 1 Ckiax Ta OCHOBHI XapaKTEPUCTUKHU TUITIB raJlbMIBHUX KOJOJOK
Hassa Ckaan IlepeBaru HepnoJiiku
HamismeraneBi | Kommo3ut 3 Takoro — BHCOKa — OLIBII TYMHI;
(bpUKIIHOTO MaTepiary TETIONPOBIIHICTB, 1110 — BUIIMIN piBEHb 3HOCY
cknanaerbes Ha 30%-70% J103BOJIsIE €()EKTUBHO raJbMiBHUX JTUCKIB;
MeTaiy (mizi abo crai) i BIIBOJWTH TEILIO M Yac | — MEHII €KOJIOT1YHI,
rpagiry. Lleit kommo3ur raJbMyBaHHS; reHEepyIOTh OlbIIe
JIOMIOBHIOETHCS IHIIUMHU — TPUBAJIMH TEPMIH YOPHOTO MUITY.
HEOpPraHIYHUMHU ciryx0u;
Marepiajamu 1 B'SHKYy4UMH — IIUPOKUI TeMnepaTyp-
PEUYOBUHAMH HUH /11a11a30H;
— rapHa MpOyKTHUBHICTb
3a BUCOKHX TEMIIEpaTyp.
OpraniyHo- OpHKLiHHI HAKTAIKH — MEHIIE IYyMYy 1 M'SIKIIIE | — MaIOTh KOPOTILIMHA
6e3acOecToBl BUTOTOBJISIIOTBCS 3 CyMIILI1 rajbMyBaHHS; TEPMIH CITy:K0U
(a6o NAO - OpraHiYHUX BOJIOKOH TaKUX | — MEHIIUH 3HOC MOPIBHSHO 3
Non-Asbestos | sk CKIIOBOJIOKHO, KE€BJIap, rajgbMIBHHUX JIMCKIB; METAJICBUMH
Organic) apamiji, ByTJieleBi CONyKHU 1 | — OUIBII eKOJIOT14Hi, KOJIOAKAMHU;
BHCOKO-TEMITEpaTypHIi OCKUTBbKU HE MICTSITh — MeHII e(peKTHUBHI
cmonu. Bmict metany B ix az0ecry. IPU BUCOKHX
ckiai, He nepesuurye 20%. TEMIIEpaTypax;
— BUKOPHUCTOBYIOTHCS
TSI HEBEJTMKUX
JIETKOBHMX aBTOMOOLIIB
Kepamiuni @pUKIIHHUHT 1ap HBOTO TUITY | — TPUBAIMNA TEPMIH — OutbLI gOpori y

CKJIQJIA€ThCA 3 KEPaMIUHUX
BOJIOKOH 3'€THAHUX
CIIELIAIGHUMH CMOJIAMH, 1HO/I]
3 JI0JaBaHHSIM HEBEJIMKOL
KUTBKOCT1 KOJIbOPOBUX
METaJlB

ciyx0u;

— craluibHa
MPOIyKTUBHICTh HABITh 32
BUCOKHX TeMIIEparyp;

— 3MEHIIYIOTh KUIBKICTh
raJbMiBHOTO IIHITY.

BUPOOHUIITBI Ta
3a3BMYail MAIOTh BUIILLY
LiHY;

— cabkui
[IOYaTKOBUU
Koe(ILIEHT TepTsl.
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KoxxeH Tun rajabMIBHUX KOJOJOK Ma€ CBOI IepeBard 1 HEJOJIKH, 1 BUOIp
3aJIeKUTD BiJl KOHKPETHUX YMOB €KCIUTyaTallii Ta BUMOT 10 IPOyKTUBHOCTI.

SIK110 OGUTBII AETAIBHO PO3TJIISIATH KOHCTPYKIIO FaJIbMIBHUX KOJIOJIOK TO MOYKHA
3a3HAYWTH, 110 MIEPEBAYKHO BOHM CKJIAIAIOTHCS 3 KUTBKOX IIapiB (puc. 2).

IIpornnrymHa
TIACTHHA CraTpHuit
KapKac

Kiettosuit map

[IpomixHuit
map

Cxic

Puc. 1 [llapu ranpmMiBHOT KOJIOIKH

Marepianu sl BATOTOBIICHHS TAIbMIBHUX HAKIIQJOK 3a3BUYAM SBIISIOTH COOOTO
KOMIO3UTHBH YTBOPEHI IUISIXOM Tapsdoro MpecyBaHHS TpyOMX TMOPOIIKIB, IO
BKJIIOYAIOTh 0arato pisHUX KOMMOHEHTIB (3a3Buyaii 10-20). Lli kommoHeHTH
BKJTFOUYAIOTh!

— CIIOJIyYHY PEYOBHUHY, SIKa YTPUMY€E IHIII KOMIOHEHTH pPa3oM 1 yTBOPIOE
TEpMOCTaO1IbHY MaTPUIl0. 3a3BU4Yail BUKOPUCTOBYIOTHCS TEPMOPEAKTUBHI (DEHONBHI
CMOJIY, YaCTO 3 I0JIaBaHHSAM KaydyKy JJIsl HOJIIIIEHHS JeMII(YIOUnUX BIaCTUBOCTEH;

— KOHCTPYKIIIHI MaTepiany, 1110 3a0e31euy0Th MEXaHIYHY MILHICTh. 3a3BUUai
BUKOPUCTOBYIOTHCS METajeBl, MIHEpalbHI 1 KepamidyHi BOJOKHA, CKJISHI Ta/abo
KEBJIAPOBI BOJIOKHA, PIJIIIE P13HI BYTJIEIEB] BOJIOKHA;

— HAIlOBHIOBaYi, B OCHOBHOMY JJisi 3HW)KCHHSI BapTOCTI, aje€ TaKOX 1 JJis
MOKPAIICHHS TEXHOJOTTYHOCTI. YacTo BUKOPUCTOBYIOTHCS PI3HI MIHEpasM, TakKi sK
CJTIOJIa Ta BEPMIKYIIIT;

— (pukmiiHl  100aBKM, 10 JOJAIOThCS JUIsl 3a0e3leyeHHs CTaOUIbHUX
(GPUKIIIHHUX BIACTUBOCTEN Ta KOHTPOJIIO IIBUJIKOCTI 3HOCY SIK KOJIOJKH, TaK 1 JUCKA.
TBepal MacTWIBHI Marepiayii, Takl K TpadiT Ta pi3HI Cyab(ian MeETaliB, IO
BUKOPHUCTOBYIOThCS sl cTaOumi3amii koedilieHTa TepTs, B MeEpIry dYepry 3a
N1JBUILEHUX TEMIEPATYD.

AOpa3uBHI YaCTUHKH, 3a3BUYai OKCHJI aJTIOMIHIIO Ta KPEMHIIO, 110 301IbIITYIOTh
K KOe(ILIEHT TEPTS, TaK 1 3HOC JucKa. MeTa OCTaHHIX — AaTH OUTBII IEBHY MOBEPXHIO
TEpTs LUISIXOM BUAAJICHHS OKCHJIIB 3aJli3a Ta IHIINX HEOaKaHUX MMOBEPXHEBUX ITIBOK
13 nucka. OnHMC OCHOBHMX KOMIIOHEHTIB (PUKLUINHUX MaTepiaiiB TaJlbMiBHUX
HaKJIaJI0K HaBEJCHO B TabII. 2.
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Tabmuig 2 Ckiaa Ta XxapaKTepUCTHKAa OCHOBHUX KOMIIOHEHTIB (PPUKIIIHHUX
MaTepialiiB raibMiBHUX HAKJIaJI0K

Komnonentu Marepianu XapakTepucTuKa
Meraesi Craib — BUKOPUCTOBYETHCS JJIS I IBUIIICHHS MIITHOCTI 1
YaCTUHKHU TETUTONPOBITHOCTI.
— CIIpUsi€ MBHUIKOMY PO3CIIOBAHHIO TEIlIa, 0 YTBOPIOETHCS
ITi]T 9ac TaJTbMyBaHHS
Mins — MIJBUIIY€E TETIOMPOBIIHICTD 1 3HOCOCTIUKICTB.
— TOKpaIrye epeKTUBHICTh TAIbMyBaHHS MPU BUCOKUX
TeMIepaTypax.
— B OCTaHHI POKH 11 BUKOPHCTaHHS 3MEHIIYEThCS Yepe3
€KOJIOT14HI OOMEXEHHSI.
Jlatynb Ta — BUKOPHUCTOBYIOTHCS JIJIsl SMEHIIICHHS Bar'd KOJIOJIOK 1
AJTFOMIHIHT IT1IBUIIICHHS] KOPO31MHOT CTIMKOCTI.
— TOKPAIIYIOTh TEIUIOBIIIAYy 1 CTIUKICTH 10 nedopMartii
IIPY HArpiBaHHI.
Opranivsi Ienrono3a — 3a0e3Mevye XOpOoIly aire3iro i 3SMEHIIYE Bary Marepiany.
Marepiain Kayayk i — JIOAAFOTHCS JJIS TIOJIMIIICHHS THYYKOCTI 1 3SMEHIIICHHS
PE3UHOBI IIYMY NP TaJbMyBaHHI.
CyMiIri — CIIPUSIOTH IMiBUIICHHIO 3HOCOCTIHKOCTI 1 JOBrOBIYHOCTI
3a HU3bKUX TEMIEPATYP
Kesnap Ta iHII | — BAKOPUCTOBYIOTHCS IS 301TBIIEHHS MIITHOCTI 1
CUHTETUYHI TEPMOCTIHKOCTI.
BOJIOKHA — 3a0€3MevyI0Th BUCOKY CTiHKICTh 10 aOpa3uBHOTO
3HOITYBAHHS.
Kepamiuni Kap0in — MiJIBUIIY€E 3HOCOCTIMKICTD 1 TEPMOCTIHKICTh MaTepiaty.
YaCTUHKHU KPEMHIIO — BIJIOMMI CBO€IO 3/IaTHICTIO MPAIIOBATH MTPU BUCOKHUX
Temneparypax 0e3 BTpaTH €(eKTUBHOCTI.
Oxcnp — M1JIBUIILY€ 3HOCOCTIMKICTD 1 JJONIOMArae po3citoBaTH TEIUIO.
ATIOMIHIIO — CIpUsi€ 3MEHIIEHHIO T'YYHOCTI raJIbMyBaHHSI.
Cmomnn ®deHonbHI — BUKOPHCTOBYIOTBCS SIK 3B'I3yl04a PeYOBHHA JUIS
CMOJIH YTPUMaHHS BCIX KOMIIOHEHTIB Pa30M.
— MalOTh BUCOKY TEPMOCTIMKICTb 1 MIIIHICTb.
Enokcunni — 3aCTOCOBYIOTBHCS JIJIsl 3a0€3MEeUEHHS I0AaTKOBOT MIITHOCTI1
CMOJIH 1 XIMI4HOT CTIMKOCTI.
— MOKPAIIYIOTh are€31t0 MIX PI3HUMHU KOMIIOHEHTaMH
Martepiainy.
HamnosnroBaui I'padit — 3HIIKYE TePTSA 1 3MEHIITY€ 3HOC.
Ta — JIOTIOMara€ YHUKHYTH CKPHIIIB 1 ITYMiB IPU TaJIbMYyBaHHI.
MoaudikaTopu | Migauit — MIIBUIIYE TEIUIOMPOBIIHICTE 1 3HOCOCTINKICTB.
MTOPOIIOK — MOKpAIIY€ 3arajbHi XapaKTEPUCTHKH TEPTSI.
Cynpoiau — BUKOPHUCTOBYIOTHCS JIJIs 3HMKEHHSI TEPTS 1 IMiIBUIIEHHS
MeTajiB CTIHKOCTI JI0 3HOCY.
— 3MEHIIYIOTh MOKJIMBICTh 3aKJIMHIOBAHHS KOJIOJIOK.
AHTUGPUKIIHHT | AHTUGPUKIINHHI | — 3HIKYIOTh 3HOC 1 TEPTS MIXK TaJIbMIBHOIO KOJIOAKOIO Ta
N00aBKH 00aBKH TaJIbMiBHUM JTUCKOM.
— MOKPaIIYyIOTh 3arajibHy €(eKTUBHICTD 1 JOBTOBIYHICTh
TaJIbMiBHOI CHCTEMH.

OCHOBHOIO METOI0 BHKOPHUCTAHHS KOMIIO3UTHUX MaTepialiB y TrajbMIBHHX
HaKJIaJKaX € JOCATHEHHS OITHMAaJbHOIO ITOEAHAHHS MIIIHOCTI, 3HOCOCTIHKOCTI,
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TEIUIONPOBITHOCTI, IIYMOIIOTJIMHAHHS Ta IHIIMX XapaKTEPUCTHUK, K1 BaXKJIUBI IS
e(EeKTHUBHOTO TaJIbMyBaHHS.

OTxe, KIIOYOBUMH SKOCTSIMU IPU BUOOP1 MaTepiaiiB Il TaIbMiBHUX KOJIOJOK
€ 3HOCOCTIHKICTb, TeMIlepaTypHa CTIHKICTb Ta KOpO3iiiHa CTiHKicTh. BinmosigHO
Martepianu 1m0 3aCTOCOBYIOTHCS TpPU BUPOOHHIITBI TalbMIBHHX KOJIOJAOK MAalOTh
3aJJOBOJIbHATH HACTYMHUM KpUTEpisM: OyTH Npale3laTHUM Y PI3HHX poOOYHX
CUTYyAIliIX, MaTl BUCOKY TEIUIOMPOBITHICTh, CHPHUITH 3HKEHHIO IIBUIKOCTI 3HOCY,
MaTu cTabUIbHUIN KOeIIlieHT TepTs, OYTH €KOJIOTIYHO CTIHKUM.

CydacHl HNOCHIDKEHHSI KOMIIOHEHTIB (PUKIIAHUX MaTepialliB TajbMIBHHX
HaKJIQJIOK CIPSIMOBaHI Ha 3aCTOCYBaHHS MaTepiajiB Ha KepaMidyHili OCHOBI, B SIKUX Y
SIKOCTI CHPOBUHHM BHKOPHCTOBYIOTHCS: HEOPTaHIYHI CIOJYKH BHUCOKOI YHCTOTH MU
HAJITOHKI CHHTETUYHI PEUYOBMHHM Ta HATypajbHI BOJIOKHA OTpPUMaHI B pe3yJbTarTi
CJIbCHKOTOCIIOAPCHKOT IISUTBHOCTI, SIK1 HE IIKIJJINBI JIJIs 3JI0POB’ S JIFOIUHH.
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VK 629.331:629.017 )
THHOBAIIII KOMITAHII MANN+HUMMEL PO3YMHI CHCTEMHA
®LIbTPALII CAJIOHY

Hosuubkuii FO. A. acripant!,
Ipoaeyc O. B., kepiBHuK Bimginy 30yTy?,
'Hayionanvnuii ynisepcumem 6iopecypcie i npupodokopucmyseanis YKpaitu
E-mail: 'novickii_ yurka@ukr.net
’TOB «Mann+Xymmenv @T Yrpainay
E-mail: *oleg.prodeus@mann-hummel.com,

Jlist 3a0e3nedeHHs] SIKOCT1 TOBITPS, SIKe HAAXOASITh JI0 CaJOHY aBTOMOOLJA,
MOCTIHO PO3POOJISIOTHCS Ta OHOBIIOIOTHCS (UIBTPYBAIbHI CUCTEMHU OYHUIICHHS
noBiTps canony [1]. Sk 3a3HadeHo aBTOopaMu CTaTTi [2], IOCHIKEHHSIMH
BCTAHOBJIEHO, 1m0 Oym3bK0 40% TpaHCIOPTHUX 3acO0IB HE BIAMOBIIAIOTH YHHHUM
BUMOTaM IIOJI0 SIKOCT1 OYHUIIICHHS TOBITPSI JIJIS JISTKOBHX aBTOMOO1ITIB.

Sk 3a3HayaeThCs B OaraThbox iHTepHeT JuKepesiax Ta JIOBIJIKOBIM JiTeparypi,
BcecBiTHS opranizaiisi OXOPOHH 30pOB’sl MPHUALUISLE O0COONMBY yBary GimbTpartii
yIbTPAAPIOHUX YACTUHOK, SKI MOXYTh HAAXOJAUTH B KaOiHy MOOUIBHOIO
eHepreTuyHoro 3acoOy. ExkcnepramMu BCTaHOBJICHO, 110 HAWOUIBIIOT IIKOAU
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JIIOJICBKOMY OpraHi3My 3aBJal0Th HE CTUIbKH MUJIEB1 3a0pyHEHHS Ta BiJNpalboBaH1
ra3u, CKUIbKH HaJJIpiOHI YaCTKH, 1110 MOTPATUISIIOTh Y MOBITPSI BHACTIIOK TaJIbMyBaHHS
Ta 3HOIIYBAHHS IIKH 1 JOPOKHBOTO MOKPUTTSA [3].

VY cBOiX OCTaHHIX peKOMEHAALIAX IIOA0 SAKOCTI MOBITPsl BeecBiTHS opraHizalis
OXOpPOHM 3JI0pOB’Sl 3aKJIMKajla BKIIOYUTH LI PO3MIp YaCTUHOK A0 CTaHAapTHHUX
BHUMIPIOBaHb.

Komnanis MANN+HUMMEL cBoi ocranHi iHHOBaIli y (QinbTpariii mosiTps,
K€ HAJIXOJIUTh B CAJIOHI MOOUIBHOTO €HEPreTUYHOro 3aco0y 30CEepe/Kye Ha TaK
3BaHUX HAJAPIOHMX YacCTHHKaX, po3Mip skux € mMeHmuM 0,1 mikpometpa [4]. Taki
YaCTUHKU MOKYTh MPOHUKHYTH OCOOJIMBO TTTMOOKO B OpraHi3M JIOJUHY 1 3aBAaTH TaM
3HAYHOI IIIKO/IH.

Komnanis MANN+HUMMEL 1715 eeKTUBHOTO 3aXHCTy BOJIS 1 MacaXUPiB
MOOUTLHUX €HEPTETHUYHHUX 3aC001B B1Jl MIKPOCKOIIIYHUX JOMIIIOK pO3pOOHIa CUCTEMY
¢ueTpiB HEPA. AoOpeBiarypa mnosiTpsiHoro ¢uastpa «HEPA» o3Hauae «High
Efficiency Particulate Air», a nomaBanus «3rimHo 3 DIN EN 1822 ta ISO 29463»
BKa3zy€ Ha Te, 110 MOBITPSHUI (UIBTp CaJOHy BIANOBIJAE BHUCOKUM BHUMOI'aM
€BPOIEUCHKUX 1 MDKHapoaHuX craHjaapTiB [4]. Ockuibku ¢inetp HEPA wmoxe
BJIOBJIIOBATH Habarato ApiOHINII YACTHHKHW, HIK 3BUYAHHUN MOBITPSHUN (PUIBTP
CaJIOHy, MOTO BOJIOKHUCTA CTPYKTYpa 3HAYHO IIUIBHIIIA, IO MPU3BOAUTE 0 3HAYHO
MEHIIOI MOBITPOIPOHUKHOCTI.

3 Meroro KomrieHcanii 3azHayeHoro, QuibTp HEPA wmae Outbmry rmoomry
MOBEPXHI, 1, TAKUM YHHOM, 3a0€3Ieuy€e MiHIMAJIbHO MOKJIMBH Mepernaj] TUCKY .

B ocranHi poku 3pocTae 3alliKaBJICHICTh BOJIIB IMOJ0 OCOOIMBOCTEH
3a0py/IHEHb, SKI MOXYTh TOIIUPIOBATUCH B CaJOHAX aBTOMOOLIIB, KaOiHAX
TPAHCIIOPTHUX Ta TPAHCIOPTHO-TEXHOJIOTITYHUX MAIlIWH, SKI TOB’si3aHl 3
iHeKIiiHuMI  3axBoproBaHHsMU. B cratTsax [1, 5] mpexacraBieHi pe3ynibratu
JOCIIIJIKEHb TECTYBAHHS KaO1HM MalllMHHU, SIKI OcHalleH1 akTuBHUM ¢uibTpom HEPA
Ta BHUCOKMM pIBHEM HAarHiTaHHd MOBITpsA. Pe3ynbratu, sKi HaBelE€HI B CTaTTi
HIATBEPKYIOTh aKTyalbHICTh JOCIIIKEHb OyJ0BH Ta (YHKLUIOHYBAaHHS CHCTEM
¢inpTpyBanHs HEPA canoHiB MOOITBHUX €HEPreTHYHHUX 3aCcO0i1B.

3a pe3yibpTaTaMy aHai3y TEXHIYHUX XapaKTePUCTHK BCTAHOBJICHO, IO TUIOIIA
NOBEpXHI (QuIbTpyBadbHOTO Martepiany y ¢uibrpax HEPA mnpubnusHo B 5 pasi
OlnbIIa, HIXK Yy 3BUYAMHUX €JIEMEHTaX, 3aBJsIKM MEHIIN BiJICTaHI MK CKJIaJKaMH.
ToMy HEMOXXJIMBO 3aMIHWTH CTaHIAPTHHUMA MOBITPSHUN (BIIBTP CaJOHY Ha €IEMEHT
HEPA. Cuctemu KOHAMITIOHYBaHHSI MOBITPsI HE MPU3HAYCHI JUIsI BAKOPUCTAHHS ITUX
BUCOKOC(DEKTUBHUX (IIBTPIB.

Harowmicte ¢ineTp HEPA po3sramoBano B okpeMiil cuctemi, siKk IpaBuio mo3a
CHUCTEMOIO KOHIUITIOHYBAHHS MOBITPS, Pa3oM 13 (DIIbTPOM MOTEPETHHOTO OUUIIECHHS,
KWW BUKOPUCTOBYETHCA K 3axucT s pinerpa HEPA.

[ToBiTpsini ¢inbTpu canoniB Big ¢ipMmu MANN+HUMMEL 3a6e3neuytoTh
BHUCOKI TEXHIKO-EKCIUTyaTalliiiHl mapaMeTrpu mpu poOOTi B yMOBax 3 IiJIBUIIEHOIO
BOJIOTICTIO, JIii arpeCUBHOTO CEPEIOBUINA, B IPUMIIICHHSIX TBAPUHHHUIIBKUX (epM.
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YK 658.1.004
METO/ NPOI'HO3YBAHHA 3MIHU JIAT'HOCTUYHUX ITAPAMETPIB
JABUI'YHIB BEJIMKOBAHTAKHUX ABTOMOBLJIIB
B CIIEHIAJIBHUX PEXKUMAX

Tuubkuii Onexcanap KOpiiioBu4, acmipant
Hayionanvnuii mpancnopmuuti yHigepcumem

Cucrema OIIHKM 1 aHaNi3y JIarHOCTUYHUX IapaMETpiB TEXHIYHOIO CTaHy
JBUTYHIB BEJIMKOBAHTAXKHUX aBTOMOOUTIB Mae 0a3yBaTUCh Ha HOpMax o
0€3B1IMOBHOCTI MEXaHI3MIB 1 €JIeMEHTIB (BY3JliB) 3a O€3MEepepBHOIO MPOTOKOIY
MOHITOpUHTY ABUryHIB [1]. Ile mM03BONMMTH BpaxyBaTH, K (YHKI[IOHAJIBHI TaK 1
napamMeTpuyHi BiAMOBH [2]. ¥V To# e yac, npoOiemMHu MIABUILIEHHS MapaMeTPpUYHOI
HAJIAHOCTI JIBUTYHIB, 3a0€3ME€UEHHS pO3TAIlyBaHHS OCHOBHUX MAapaMETPIB y Mexkax
3alaHuX MeX [3], MOHITOPMHT Ta MPOTHO3YBAHHS iX CTaHy CTalOTh BCE OLIBII
akTyanpHIIME [4]. Buxonmsuun 3 1bOro, MOIIILHO BHUKOPHUCTOBYBATH TEOPIIO
napamMeTpUIHO1T HAJIHHOCTI JJIA OIIHKM TEXHIYHOTO CTaHy JBUTYHIB aBTOMOO1THHOTO
TpaHcnopty (puc. 1).

[IporHo3yBaHHsA MapaMeTPUYHOI BIAMOBH MOXKE 3J1ACHIOBATHCS METOJaMU
MPSIMOTO TEXHIYHOTO MOHITOPHHTY TapaMeTpiB MPOTHO3YBaHHS, SK Yy 3BUYANHHUX
pexumax poOOTH, TaK 1 B METOAaxX MPOTHO3YBAHHSA 3 IMITALIIEIO SIBUL CTAPIHHS, 3HOCY
B CIICIIaJIbHUX PEXKUMAaX.

MeToau pOrHO3yBaHHS B CIEIIaIbHUX PEKMMax MOBHHHI BUKOPHUCTOBYBATH
nepeBaHTaXeHl ado0 JIErKi pexUMU PoOOTH €JEeMEHTIB (By3JiB), SIKI J03BOJIAIOThH 3
JIOCTAaTHHOIO TOYHICTIO IMITYBAaTH ABMINA CTapiHHA abo 3Hocy. LI Meroan MOXyTb
OyTH BUKOPHMCTaHI JUIsl PaHHbOTO BUSBJICHHS JAerpajalli OCHOBHMX IapaMeTpiB

140



3biprux me3 VIII-i Mixnapoonoi HayKoeo-npakmuunoi Kongepenuii «Aemomobinvrui mpancnopm ma ingpacmpyximypar

MPOTHO3YBAHHS JIBUTYHIB aBTOMOOWIIB. [IporHo3yBaHHS METOJIB y CIELiaIbHUX
peXHUMax, MOPIBHSHO 3 METOJIaMU MPOTHO3YBAaHHS B HOPMAJIbHUX pEXUMax, MaloTh
OUTbIITY YYTIUBICTP NPOrHO3y ab0 OUIBII PAHHBOTO BHABICHHS MapaMEeTPUUHOT
BIIMOBH JIBUT'YHIB.

OcHOBHA i7es 3alpOMOHOBAHOTO METOAY IMOJIATaE y BHOOpI Mapamerpa
IPOTHO3YBaHHS Ta BU3HAYCHHS MOro XapakTepucTHk 4vacy o = f(t) Ha OCHOBI
pe3ybTaTIB CHEIliaTbHUX TECTIB.
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Puc. 1 — 3anexHicTb 3MiHU A1arHOCTUYHUX MapaMETPiB ABUTYHIB BEJIMKOBAHTAKHUX
aBTOMOOLIIIB B CTICIIAIBHUX PEKUMAaX

Ha puc. 1 npencraBneHa 3ajexHICTb 3MIHM NapaMerpa MPOTHO3YBAaHHS.
BiamoBigHo 10 0oCi opAMHATH, 3HAYEHHS IMPOTHO3HOIO MapamMeTpa o BiJIKJIaJIa€eThCs,
yac poOOTH t 3HAXOUTHCA Y3I0BXK oci abmuc. Ha MoMeHT yacy t = 0, BiIOBITHO 70
pe3yJbTaTIB OI[IHKU MMapaMeTpiB, Oy IyeThCsl IIUIBHICTD ii po3noainy (kpusa 1).

KpuBa miinpHOCTI po3noauty 2 mnoOyjoBaHa BIJAMOBIAHO 1O BUMIPIOBaHb
napamMeTpa uepe3 NEBHUW Yac poOOTH €JEMEHTIB y peajbHUX YMOBax pPOOOTH.
Hactynni kpuBi moOynoBaHi aHainoriyHo. KidbKiCTh BHMIPIOBaHb 3aJie)KUTh BIJT
npupoau 3aiexHocti o = f (t). Y Bunaaky JiHiifHOro abo OJU3BKOTO A0 ii 3a1€XKHICTb
JIOCTaTHBO JIBOX-TPHbOX BHMIPIOBaHb IMapamMeTpa o IMiJl 4ac TECTy, 3 HEeJHIHHOIO
3aNexHICTIO PyHKIIT o = f (t) HeOOX1THO BUBHAUUTH MOTO CTATUCTUKY IIOO MPOIIECY
Jerpaaarii mapamerp.
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Abstract. Advanced automotive On-Board Diagnostic (OBD) systems have
evolved from basic fault detection tools to sophisticated diagnostic and prognostic
systems. These systems leverage modern sensors, [oT capabilities, and real- time
monitoring to improve vehicle safety, performance, and maintenance efficiency. By
integrating technologies like microcontrollers, wireless communication, and intuitive
interfaces, they provide a user-friendly experience for vehicle owners and technicians.
Applications extend across conventional, electric, and agricultural vehicles,
emphasizing cost-effective fault identification and predictive maintenance.

Introduction. The automotive industry has witnessed significant advancements
in technology over the years, with one of the most transformative developments being
the integration of On-Board Diagnostic (OBD) systems. Initially introduced in the late
20th century as a basic tool for emission control and fault detection, OBD systems have
since evolved into highly advanced diagnostic platforms capable of monitoring and
managing virtually every critical aspect of a vehicle's performance. These systems not
only enhance the efficiency and safety of vehicles but also play a pivotal role in
reducing environmental impact by ensuring compliance with stringent emission
standards [1-4].

Modern OBD systems go beyond simple error code generation, offering real-
time diagnostics, prognostics, and user-friendly interfaces that allow drivers to access
comprehensive data about their vehicles. By leveraging cutting-edge technologies such
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as IoT (Internet of Things), wireless communication, and advanced sensors, these
systems have become indispensable in both personal and commercial automotive
applications. They empower vehicle owners, technicians, and fleet managers to address
potential issues before they escalate into costly repairs or safety hazards, thereby
promoting a proactive approach to vehicle maintenance. [1]

The evolution of OBD systems is closely tied to the increasing complexity of
modern vehicles. As cars, trucks, and even agricultural machinery incorporate more
electronic components and software, the need for advanced diagnostic systems capable
of managing these complexities has grown. Today, advanced OBD systems are not
only limited to conventional internal combustion engine vehicles but are also integral
to the operation of electric and hybrid vehicles, where they monitor critical parameters
like battery health and energy efficiency.

Moreover, the role of OBD systems extends beyond individual vehicles. In the
context of fleet management, these systems provide centralized monitoring and data
collection, enabling organizations to optimize vehicle usage, reduce downtime, and
improve overall operational efficiency. This has made OBD systems an essential tool
in industries such as logistics, public transportation, and agriculture. [1,3]

As vehicles continue to advance, so will OBD systems, paving the way for even
more sophisticated diagnostic and prognostic capabilities. The integration of artificial
intelligence (AI) and machine learning algorithms is expected to further enhance the
predictive maintenance features of these systems, providing even greater benefits to
drivers and industries alike. Ultimately, advanced OBD systems represent a critical
convergence of automotive engineering, electronics, and software development,
ensuring safer, more efficient, and environmentally friendly transportation for the
future [1,2].

How Advanced Automotive On-Board Diagnostic Systems are Being Used
Advanced automotive On-Board Diagnostic (OBD) systems play a critical role in
modern vehicles by improving fault detection, vehicle performance monitoring, and
predictive maintenance. These systems are integrated with an array of sensors and
microcontrollers that continuously collect and analyze data to ensure optimal vehicle
operation. This data is transmitted to vehicle owners or technicians, enabling proactive
responses to potential issues [1-3].

Passenger Vehicles and Safety Enhancements. In passenger vehicles, OBD
systems monitor critical functions like engine performance, transmission health, and
emission controls. For instance, they track fuel-air mixture levels to ensure efficient
combustion and identify faults such as cylinder misfires or oxygen sensor
malfunctions. By providing real-time alerts, these systems improve safety by reducing
the risk of breakdowns on the road.

Electric Vehicles and Battery Monitoring. In electric vehicles (EVs), OBD
systems are essential for monitoring battery health, charging efficiency, and motor
performance. They help EV owners maintain battery longevity by offering insights into
charge cycles and identifying overheating or excessive discharge. This enhances the
reliability and sustainability of EV technology.

Commercial and Agricultural Applications. In industries like agriculture,
advanced OBD systems are used to monitor heavy machinery. They ensure reliability
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in equipment such as tractors and harvesters by detecting hydraulic or mechanical
faults. This capability minimizes downtime and improves operational efficiency in
demanding environments.

Prognostic Features and IoT Integration. One of the most significant
advancements in OBD systems is the inclusion of prognostic features. These systems
leverage IoT technology to predict component failures before they occur. By analyzing
historical data and usage patterns, they provide maintenance alerts, reducing
unexpected repairs and extending vehicle lifespans. For example, loT-enabled systems
in fleet management allow centralized monitoring of multiple vehicles, optimizing
logistics and reducing operational costs.

User Accessibility and Wireless Communication. Modern OBD systems are
designed with user-friendly interfaces, often accessible via mobile applications. They
use wireless communication technologies like Wi-Fi or Bluetooth to provide real-time
updates to vehicle owners. This ease of access has democratized diagnostics, enabling
non-experts to identify and address simple faults without professional assistance.

Environmental Benefits. Lastly, advanced OBD systems contribute to
environmental protection by monitoring and regulating vehicle emissions. They detect
excess pollutant output and suggest corrective actions, aligning with global emission
standards and reducing the carbon footprint of vehicles.

OBD Systems use of Electronics. Electronics are used by Advanced Automotive
On-Board Diagnostics (OBD) systems to track, diagnose, and report on the condition
and functionality of a car's parts. Numerous sensors that generate analog signals,
including temperature, speed, and oxygen sensors, are interfaced with these systems.
The car's electronic control unit (ECU) receives these signals after they have been
amplified and conditioned. The ECU analyzes the data to identify problems and
regulate different systems for the best results [5].

Field Effect Transistors (FETs) and Bipolar Junction Transistors (BJTs) are
essential for OBD circuitry. BJTs are frequently found in circuits for signal amplification,
where they may magnify modest sensor outputs for processing by controlling the current
flow through a base terminal. However, FETs are frequently utilized in switching and
voltage regulation circuits because of their low power dissipation and high input
impedance. These features make them appropriate for regulating data communication
modules and managing power inside the OBD system [6].

For BJTs and FETs to function in OBD systems, biasing is essential. Transistors
function in the intended regions when biassed properly (ohmic, saturation, or cutoff for
FETs, and active, cutoff, or saturation for BJTs). Providing adequate signal
amplification for BJTs may entail establishing the proper base-emitter voltage by
configuring a voltage divider network. Setting a particular gate-source voltage to
regulate the drain-source current is a standard method of biasing FETs, which is
essential for circuit amplification or stable switching [7].

Future directions of the technology. In the upcoming years, advanced
automotive on-board diagnostics (OBD) systems are expected to substantially improve
due to the growing demand for connected, efficient, eco- friendly automobiles and
technical advancements. OBD systems will advance in sophistication as the automotive
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sector develops, providing better diagnostic capabilities and increased vehicle
performance.

The combination of machine learning algorithms and artificial intelligence (Al)
will significantly influence the direction of OBD systems in the future. These
technologies will make predictive diagnostics possible, allowing proactive
maintenance by enabling sophisticated OBD systems to anticipate possible car issues
before they materialize. Additionally, Al-powered systems will continuously evaluate
vehicle data to maximize fuel efficiency and performance, guaranteeing optimal
vehicle operation while reducing emissions and waste [8].

A more thorough picture of vehicle health will be provided by the next
generation of OBD systems, which will use big data analytics and cloud computing.
Fleet-wide diagnostic campaigns made possible by cloud-based tools will make it
possible to train vehicles and precisely identify problems throughout whole fleets.
Original equipment manufacturers (OEMs) can strengthen warranty repair procedures,
decrease recalls, and improve vehicle design using data from several vehicles. Making
decisions based on data will be essential to enhancing both the general customer
experience and vehicle performance [8].

OBD systems will be essential to real-time emission monitoring as
environmental regulations get more attention. They will provide more thorough and
accurate emission data to guarantee adherence to international standards. Additionally,
by giving drivers real-time feedback, OBD devices will assist eco-driving by
promoting more ecologically friendly and fuel- efficient driving practices, which will
be crucial as governments impose higher emission rules [9].

Conclusion. Because they provide unmatched capabilities for in-vehicle
monitoring, predictive maintenance, and pollution control, advanced onboard
diagnostic (OBD) systems have entirely transformed the automotive sector. These
systems make transportation safer, more effective, and more ecologically conscious by
combining cutting-edge technology like artificial intelligence (Al), the Internet of
Things (IoT), and sophisticated electronics. OBD systems' adaptability to passenger,
electric, commercial, and agricultural vehicles highlight their importance to
contemporary mobility. OBD systems have the potential to significantly improve
vehicle performance, sustainability, and operating efficiency if developments continue
to improve their diagnostic and prognostic capabilities.
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YK 658.1.004 _
OCHOBHI KJTACUPIKAIINHI O3HAKHU 3ACOBIB TEXHIYHOI'O
JIATHOCTYBAHHA ABTOMOBIVIBHOI'O TPAHCIIOPTY

beaenko Makcum BikTopoBu4, 3100yBay BUIIOi OCBITH
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu

3apa3 iCHye TpH OCHOBHI Tpynu 3aco0iB TEXHIYHOTO BUMIPIOBaHHS,
KJIacH(PIKOBAaHUX B 3aJI€KHOCTI BiJI TEXHOJIOTTYHOTO PO3TallyBaHHs (puc. 1).

32co0H AIAarHOCTYBAHHSI ABTOMOOLIS

[ = J
| 3ommimai B:’.V""B“f" BceranonaoBani Ha
— (dopToei) | a0
Cranionapsi
- CTeHaH Impuxaropn

3aco0H A8 OMIHKH i
zanaM’SITOBYBAHHS
nmapaMeTpiB CTaHy

S rPAHAYHOIO CTAHRY

Iepenocni
w npaIaga IIpucrpoi aas

eHTPaIi30BaAHOTO
coopy indopmanii

Indopmaniini

3acobnl a1 omiHKH
S mapaMeTpiB cTaHY B JHHaMIOi

Puc. 1 — Knacudixkaris 3aco0iB 1IarHOCTYBaHHSI IO TEXHOJIOTTYHOMY
pO3TalIlyBaHHIO

3acobamu TexHiuHOTO miarHocTyBaHHA (mami — 3TJ[) € TexHiuHI TPHUCTPOI,
MpU3HAYEH] JJIsl BUMIPIOBAHHS KiJIbKICHUX 3HAYEHb J1arHOCTUYHHX IMapaMeTpiB. Y ix
CKJIaJ] BXOJSITh B PI3HUX KOMOIHAITISIX HACTYTHI OCHOBHI €JIEMEHTH:

- MOPUCTPOIi, IO 33J]aK0Th TECTOBUM pexkuM [1];

- JIaTYMKH, U0 COPUUMAIOTh J1arHOCTUYHI MapaMeTpH 1 U0 NepEeTBOPIOIOTH iX
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B CUTHAJI, 3py4YHUH 1151 00poOKHK abo Oe3rmocepesHLOI0 BUKOPUCTAHHS [2];

- BHUMIPIOBAJILHUHM MPUCTPIi 1 MPUCTPIiN BITOOPaKEHHS pe3yIbTaTiB (CTPLIOYH]
npwiIaad, TUGpoBi IHANKATOPHU, eKpaH ocmmiorpada) (puc. 2).

Kpim Ttoro, 3T/l moke BKIIOYATH MPHUCTPOI aBTOMATH3allii 3aBIaHHS 1
HlI[TpI/IMKI/I TECTOBOTO  PEKUMY, BI/IMlpIOBaHHH mapamMeTpiB 1 aBTOMAaTHU30BaHUU
JIOTTYHUNA TPUCTPIH, 110 3/11MCHIOE TOCTAaHOBKY JiarHo3y [3].

3oBuimHi 3T/l, TOOTO 1110 HE BXOAATH B KOHCTPYKIIFO aBTOMOO1IA, 3aJI€KHO Bl
iX MPUCTPOIO 1 TEXHOJOTIYHOI'O MPHU3HAYEHHS MOXYTh OyTH CTallioHapHUMHU a0o
nepeHocHUMH. CTallioHapHI CTEHJU BCTAHOBIIOIOTh Ha (DyHIAMEHTH, SIK MPaBUJIO, B
CHeliaJIbHUX MPUMIIIEHHIX, 00JIaTHAHUX BIJICMOKTYBaHHSIM BiJIpallbOBaHUX Ta3iB,
BEHTWJIAIIEI0, IIYMOI30JIAIMi€I0 (TadbMIBHUNA CTEHJA, CTCHJA IS TEPEBIPKH KYTIB
YCTaHOBKH KOJIIC 1 1H.).

[lepeHocHi mpuiaaau BUKOPUCTOBYIOTh SK B KOMIUIEKCI 13 CTalllOHAPHUMHU
CTEHJaMH, TakK 1 OKpeMo Ui JIoKaimi3alli 1 YyTOYHEHHS HECIpPaBHOCTEM Ha
creniaigizoBaHux AuUIHKax 1 moctax TO 1 peMoHTy (razoaHani3aTopu, TECTEpH,
CKaHepu 1 ToMy noaiOHe) [4].

Puc. 2 — [Ipuctpoi 1y1st TecTyBaHHsI MapaMeTpiB aBTOMOO1IIS

Boynosani (6oprosi) 3T/] BKItOUarOTh BXiAHI B KOHCTPYKIIIO aBTOMOO1ISA
JTATYUKH, TPUCTPOI BUMIPIOBAHHS, MIKPOMIPOIECOPU 1 TPHUCTPOI BiIOOpaKEHHS
J1arHOCTUYHOT 1H(opMallii, 1110 3A1MCHIOIOTh KOHTPOJIb 0e3nepepBHO ab0 MepiIOUIHO
3a TIEBHOMO Mporpamoro [5]. HasBHICTh Takux 3ac001B J03BOJISIE CBOEUYACHO BUSBIISTH
HACTaHHs NEPEIBIIMOBHUX CTaHIB 1 MPU3HAYATH MIPOBEACHHS MONEPEIKYBATBHUX JIIH
no (aktuynomy crany. [llupoke Bukopuctanus BOygoBanux 3T/] Ha aBTOMOOLISIX
MacCOBOTO BUITYCKY OOMEKYETHCS 1X HAJIIMHICTIO 1 EKOHOMIYHUMH MIpKyBaHHSMH [6].

OcranHiM yacoM HaOynM MOWMpeHHs 3aMicTh BOynoBanux 3T/l Tak 3BaHi
BCTAHOBJIIOBaH1 fIK1 BIJIPI3HAIOTHCS BiJ BOYJOBAaHUX KOHCTPYKTMBHOTO BHKOHAHHS
3ac001B 00poOKH, 30epiraHHs 1 BUgaul iHpopMallii, BUKOHYBaHUX y BUTJISAIL OJIOKY,
KU BCTAHOBIIIOETHCS Ha aBTOMOOLIL ImepiogudHo. OCKUIBKH IUIAHOBI 1 3asSBOYHI
J1arHOCTYBaHHS aBTOMOO1UISI POBOASITHCS BITHOCHO PIJIKO, 1€ JO3BOJISIE MATH 3HAYHO
MeHIIe yncio BctaHoBIoBaHuX 3T/ B mopiBHsAHHI 3 BOYy/I0BaHUMHU, 10 €KOHOMIYHO
BUT1THIIIIE.

3ayacTy, BUKOPHCTOBYIOTH JBa CIIOCOOM JiarHOCTyBaHHs. [lpu mnepmomy
crioco01 B MpoIIeci A1arHOCTyBaHHs Ha 00'€KT J1arHOCTYBaHHSI, 110 HE 3HAXOUTHCS B
poboUOMY CTaHi, MPOBOSATH IMEBHI MEXaHIUHI, €JICKTPUYHI, T1ApaBIidHi 1 1HI 1ii [ 3a
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JIOTIOMOTOI0 JTaTYUKIB (PIKCYIOTh MO0 PeaKkIliio y BUIJISL IIarHOCTUYHOTO CUTHAITY.
[Tpu apyromy crioco0i 00'€KT JiarHOCTYBaHHS BUBOJISITH Ha 33/IaHUN PEKUM POOOTH 1
TaKOX 3a JIONIOMOTOI0 JaTUYMKIB MPUHMAIOTh BiJl HHOTO CUTHAIIH, 110 XapaKTepU3yIOTh
J1arHOCTUYHI TTapaMeTpPH.

CurHanyu mnepeTBOPATbCA (MOIYJIOIOThCS) B €JNEKTPUYHI, HANpUKIad, 3a
JIOTIOMOTOI0 aHAJIOTO-IIU(POBOTO MEPETBOPIOBAYA 1 AHAIOTOBOTO MYJBTHUILTIKATOPA,
MOCTYNaloTh Oe3rnocepeHh0 B 3aco0M BimoOpakeHHs 1H(OpMalii 1 CYUTHBAIOTH
orepaTopoM ado B MIKpompoIecop (MiKpOIPOIECOpH ), J€ 3 ypaxyBaHHIM iHpopMallii,
10 MICTUTBCS B OJIOII MaM'aTi, 3A1MCHIOEThCS aHali3, a y psi/il BUNAAKIB 1 MPOTHO3.
OTtpumana iHpopMallis IEpPeIaeThCs B 3aCO0U B1I0OpaKEHHS.

JlomaTkoBe po3AUICHHS Ha KJIACH 3aCO0IB TEXHIYHOTO J1arHOCTYBAaHHS TaKl SIK:
3a CTyNEHEM OXBaTy aBTOMOO1IS, 32 (PYHKI[IOHAIbHUM MTPU3HAYEHHSIM Ta 34 CTYIIEHEM
aBTOMAaTH3allii.

ITo dyHkionansHOMY Tipu3HaueHHI0 3T/l po3AUISItOTh HAa TaKi TPYIIH:

- KOMIUIEKCHI - JJi1 J1arHOCTYBaHHS MAallMHU B IIJIOMY; JBUTYHa 1 HOroO
CHCTEMHU; OpTaHiB KEPYBaHHS, TAIbMOBUX CHUCTEM;

- CHCTEMH 30BHIIIHIX CBITJIOBUX IPHJIAJIIB; TPAHCMICII,

- XO/IOBOI YaCTUHU ¥ MiABICKH; €JIEKTPOYCTATKyBaHHS;

- TIAPaBIIYHUX CUCTEM;

- po0oYOoro i creriaabHOro OCHAIICHHS.

3a cTyneHeM OXBaTy MallliH J1arHOCTYBaHHSIM 1 BUJIOM 3aCTOCOBYBaHUX CUCTEM
niarHoctyBanHs 3T/l po3aiisioTh:

- Ha Ti, U0 BXOJAThH Y 3arajbHi CHCTEMH JIIarHOCTYBAHHS MAIUH Yy LIJIOMY; SIKi
BXOJISITh y JIOKAJbHI CUCTEMHU J1arHOCTYBAHHS OKPEMHUX CKJIaJaJbHUX OJUHUIL a00
CKJIQJIOBUX YAaCTUH MalllHH;

- 3acoOy J1arHOCTyBaHHS, SIK1 3aCTOCOBYIOTHCSI OKPEMO.

3a crtyneHeMm aBromaTtu3aumii mpouecy kepyBanHs 3T/ pozainsiore Ha
aBTOMAaTH4HI, HaITIBABTOMATHUYHI, 3 pyYHUM a00 HOKHUM KEPYBAaHHSIM, KOMOIHOBaHI.
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YK 658.1.004
SMIHHICTDb TEXHIYHOI'O OBCJIYI'OBYBAHHA ABTOBYCIB
B PEXKUMAX

Binenko Makcum MuxaiisioBu4, 3100yBad BUII01 OCBITH
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

OCHOBHI HaIIPSIMKH TEXHIYHOTO 0OCIIyrOBYBaHHs aBTOOYCIB TaKHX SIK Service —
crieniajizamis Ha HaJaHHI TOBHOIO CHEKTPY MOCIYT 3 TEXHIYHOTO 0OCITyrOBYBaHHS,
aBTOOYCIB Oynb-sikOi Mapku Ta Mojeni. Ile Bkitouae B cebe poOOTU 3 JBUTYHAMH,
XOJIOBOIO YaCTHHOK (pHC. 1), €IeKTPUKOI0, Ky30BOM, 1HTEP €POM Ta 1HIII ACIEKTH
TPaHCIIOPTHOTO 3aC00Y.

Puc. 1 — Texniu"e oOcayroByBaHHs 11aci apToOyca.

JliarHOCTHMKa Ta TEXHIYHMM OTIJIS/I: BUKOPUCTOBYE CydacHE OOJIaJHaHHS Ta
METOJM JIarHOCTHKW JUIi TOYHOTO BHSBJICHHS HECIPABHOCTEH Ta BU3HAYCHHS
ONTHMAaJIbHKUX PIlIeHb MOA0 iX BUIPABICHHS. TeXHIUHNUN OIS 3a0e3meuye Oe3neKy
Ta HaJIIMHICTh aBTOOYyCa Ha J0po3i [1].

[HTEp’€p Ta exkcTep’e€p: MPOBOAMUTHLCS pPECTaBpallisl Ta MOJICpHI3allisl €JIEMEHTIB
1HTEp €py 1 eKCcTep’ €py aBTOOYCIB, 3a0€3MeUyI0UH iM CydaCHUN BUTIISL 1 KOMGBOPT s
nacaxupin [2].

OriHka CTaHy TPaHCIOPTHOTO 3aco0y. 3aCTOCOBYIOTHCSA Pi3HI METOAW IS
BUSIBJICHHS HeclpaBHOCTeH. lle Moke BKJIIOYATH KOMIT'IOTEPHY [1aTHOCTHKY,
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KOMIUIEKCHY MEPEBIPKY PI3HUX CUCTEM, a TAKOXK BI3yaJIbHUH OIJISI TPAHCIIOPTHOIO
3aco0y. MeTa — 3’cyBaTH cTaH aBTOOyca Ta BUSIBUTH Oy/Ib-5Ki IOTEHIIHI TPOOIEMH.
JIBuryH. BUKOHYIOTBCS pi3HI pOOOTH 3 JABUTYHOM, TakKi SK pPO3OMpaHHA,
OUHIIICHHS, 3aMiHa a00 BIAHOBIIGHHS AeTajield. Takok MPOBOAUTHCS IEpeBipkKa Ta
peryJIoBaHHs PI3HUX CHUCTEM JBUTYHA, 100 3a0e3MeuuTH HOT0 epeKTUBHY POOOTY.

BinnoBnenns ky3oBa Ta ¢apOyBanHs. [IpoBoauThCcsi ycyHEHHsSI Oyab-sIKHUX
MOIIKOKEHb Ha Ky30Bi aBTOOyCa, a TAKOXK BIAHOBICHHS JaKO(papOOBOTO MOKPHUTTS.
Ile momomarae 30€perTy €CTETUUHUN BUIJISA TPAHCIOPTHOIO 3ac00y Ta 3aXUCTUTH
yoro BiJ Kopo3ii [2]. BUKOHyeTbCs 1arHOCTUKA MPOBOJKH, E€JIEKTPOHHUX CHCTEM
YIOPaBIiHHA Ta 1HIIUX €JIEKTPUYHUX KOMIOHEHTIB. lle BaknuBO ais 3a0e3nEUeHHs
IPaBWJIBHOI pOOOTH BCIX EIEKTPUYHUX CUCTEM aBTOOYyCA.

XonoBa uactuHa. IIpoBoaWThCS mepeBipka Ta BIJHOBJIEHHS KOMIIOHEHTIB
HiJBICKH, PYJIbOBOI CUCTEMHU Ta TajbMiBHOI cucTemu. lle BaxmBO 11 Oe3meku Ta
HAJIMHOCTI pyXy aBToOYyCa.

Tpancmicis. BukoHyeTbcs 3aMiHa KOpOOKM mepenad, 34YEIUICHHS Ta 1HIIUX
KOMIIOHEHTIB TpaHcMmicii. [le pomomarae 3a0e3nmeyuTd MpaBUIIBLHY Mepeaavy
MOTYKHOCTI Ta €EKTUBHY POOOTY TPAHCMICIHHOT CUCTEMH.

3amiHa abo pecraBpaiis eneMeHTIB 1HTep’epy. IlpoBomuTbest 3amiHa
MOIIKOJ/IPKEHUX E€JIEMEHTIB 1HTEep €py aBTOOyca, TAKUX SIK CUAIHHS, 0OOMBKA, KHJIUM
tomto. Lle normomarae 30epertu KOMPOPT Ta ECTETUUHHI BUIJISI CAJIOHY aBTOOYyCa.
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* Trade -in — an official exchange of your car with mileage with a new Toyota
or Toyota with mileage.

» Cars with mileage (tested technical condition, transparent history, car
guarantee).

* A car registration service directly in the car dealership — for the first time in
Ukraine.

* Toyota is easy — a special funding program for the purchase of a new car with
reduced monthly payments.

* Toyota business — selling and maintenance of corporate clients.

* Redemption of your car of any brand.

* Credit, insurance and leasing.

* Modern maintenance station with body repair shop.

* Original spare parts and accessories.

* Tire, storage of tires and tire tracks.

* Tuning and installing additional equipment.

A series of time of time forms a time series, which is checked for stability [1].
For the given conditions of performance of diagnostic operations [2], the normative
coefficient of stability of the chronomer — 3.0 (manual work, small -scale production).

After clearing the timing of rows from all defective measurements determine the
average duration of the studied elements of the operation by the formula:

0, = Q1+Q7V+...+Qn 1)
VA
where Q, — the arithmetic value of the operation of the operation, minutes [3];
Q4, Q,, ..., Q,, — members of the time series, minute [4];

N, — the number of members of the timelier.

For example, according to timeline observations, the cost of dismantling of the
sensor of the throttle setting is 12 minutes, 14 minutes, 11 minutes, 12 minutes,
13 minutes, 14.5 minutes, 11.8 minutes. These numbers make up a chrono -quality row,
which will be written in the order of its members - 11; 11.8; 12; 12; 13; 14; 14; 14.5.

The actual stability ratio is 1.31 (14.5: 11), which is within the permissible. Then
this work is done manually and the stability ratio is 3. We determine the average time
of time Qg = 12.6 minutes.

References

1. Hrynkiv A., Rogovskii 1., Aulin V., Lysenko S., Titova L., Zagurskiy O.,
Kolosok I. Development of a system for determining the informativeness of the
diagnosing parameters of the cylinder-piston group of the diesel engines in operation.
Eastern-European Journal of Enterprise Technologies. 2020. Vol. 3 (5 (105)).
P. 19-29. doi: 10.15587/1729-4061.2020.206073.

2. Aulin V., Hrynkiv A., Lysenko S., Rohovskii I., Chernovol M., Lyashuk O.,
Zamota T. Studying truck transmission oils using the method of thermal-oxidative
stability during vehicle operation. Eastern-European Journal of Enterprise
Technologies. 2019. Vol. 1. Ne 1/6 (97). P. 6—12. https://doi.org/10.15587/1729-
4061.2019.156150.

3. Rogovskii, I.LL. Resource of removal expenses for strong agricultural period
of volume of operations. Machinery and Energetics, 2021, 12(2), pp. 123—-131.

151



3biprux me3 VIII-i Mixnapoonoi HayKoeo-npakmuunoi Kongepenuii «Aemomobinvrui mpancnopm ma ingpacmpyximypar

4. Rogovskii, I.L. Resource of removal expenses for strong agricultural period
of volume of operations. Machinery and Energetics, 2021, 12(2), pp. 123—-131.

VK 658.1.004
3B’SI30K IIOKA3HHUKIB POBOTHU ABTOMOBLIBHOI'O TPAHCIIOPTY 1
MIJICUCTEMHA TEXHIYHOI EKCIINTYATAIII

bopona Oaexcanap IlerpoBuy, 3700yBay BUIIOi OCBITU
Hayionanvnuii ynieepcumem oiopecypcis i npupoookopucmyeanusa Yxpainu

ABTOMOOUIHHHUM TPAHCHIOPT € HEBIJ EMHOIO YACTUHOIO TPAHCIIOPTHOI CUCTEMU
KpaiHH.
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Puc. 1 — 3B’5130K MOKa3HUKIB pOOOTH aBTOMOOUIBHOTO TPAHCHIOPTY 1 MiICUCTEMHU
TEXHIYHOI eKCILTyaTartii

BHecok aBTOMOOITBRHOTO TPAHCIOPTY B TEPEBE3CHHS BaHTaXIB CKIIAJIA€
70...75%, a macaxwupiB (0e3 iHAMBIIyadbHOTO JIerkoBoro) — 53...55%. IlepeBarm
aBTOMOOUTLHOTO TPAHCIIOPTY BU3HAYAIOTHCA HOTO MOOLIBHICTIO, MOXKIJIUBICTIO
JIOCTaBKA BaHTaXIB 1 TMacaxupiB Big JBeped 1o 1Bepeir. Kpim mepesar,
aBTOMOOLUTLHOTO TPAHCHOPTY MPUTAMAHHHK 1 psii HemomikiB. OUH 3 HUX — BHUCOKA
coOiBapTICTh MepeBe3eHb. Big BUTpaT Ha TNEpPEeBE3EHHS ICTOTHO 3aJIeKUTh
e(eKTUBHICTh pPOOOTH OaraThbOX ramxy3edl EeKOHOMIKH, COOIBApTICTh MPOLYKIi

152



3biprux me3 VIII-i Mixnapoonoi HayKoeo-npakmuunoi Kongepenuii «Aemomobinvrui mpancnopm ma ingpacmpyximypar

OCHOBHOT'O BUPOOHMIITBA OOCIYyTOBYBaHUX MIANPUEMCTB. B 3HaUH1M Mipi cOO1BapTICTh
aBTOMOOUTEHUX TIEPEBE3EHb 3AJIC)KUTH BiJl BUTPAT HA PEMOHT.

Y ymoBax mocTiiiHOI ekcruryaTarii (puc. 1) BaxkuMBIlIE HE 3HIKCHHS
co0iBapTOCTI BUKOPHUCTAHHS aBTOMOO1TIB, a iX Oe3mepebiiiHa poOoTa, Tak SIK BTPATH,
OB’ 513aH1 3 MPOCTOSMH OCHOBHOTO BHPOOHHIITBA Yepe3 BiJICYTHICTh aBTOMOOUIBHOI
TEeXHIKH, HE3PIBHIHHO BHINE. Y I[bOMY BHUIAJKy Ha TMEPIIUN TUTAH BUXOIUTH
0€3BIIMOBHICTh aBTOMOOUTIB, a TaKOX MOJIMBOCTI BUPOOHUYO-TEXHIYHOI 0a3u Mo
BiTHOBJICHHIO 1X BTpaueHOI Mpalie31aTHOCTI. Po3risaoun 1epeBo CUCTEM TeXHITHOT
eKCIUTyaTallli aBToMOO1IiB HEOOX1THO BII3HAYUTH JB1 MiJICUCTEMHU TEPIIOro PiBHSA:

1 Ca1
C = Bupobunua 6a3a i C pel YMOBU eKcIuTyaTartii.

YK 658.1.004 _
IH)KEHEPHUI MEHE[)KMEHT EJEKTPOHHOI CUCTEMHA
KEPYBAHHSA ABUT'YHOM ABTOMOBIJIBHOI'O TPAHCIIOPTY

Bpenyn Imutpo OnexkcanapoBuy, 3100yBay BUIIOI OCBITH
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanusa Yxpainu

Ha choronHimHid JeHb Maibke BCl OEH3MHOBI JBUTYHH 3 PO3MOALICHUM
MOCTIJOBHUM  YIOPCKYBaHHSIM  MaJiiBa  aBTOMOOUIIB  YKOMIUJIEKTOBYIOTHCS
€JIEKTPOHHOIO CHUCTEMOIO KepyBaHHsA JIBUTYHOM (puc. 1: 1 — kjamaH peuupKyJmsuii
rasiB; 2 — HeWTpainizaTop; 3 — 1aBad KUCHIO; 4 — n1aBad (a3 razopo3nojauty; 5 — qaBau
TeMIlepaTypu ABUTYHa; 6 — danaBad MOJIOKEHHS KOJIIHYACTOro Baily; 7 — JaBay
MacoBO1 BUTpATH MOBITPsI; 8 — MaTpyOoK; 9 — peryaarop XonocToro xoay; 10 — naBau
MOJIOKEHHST JIpocesibHOi 3aciinku; 11 — ¢opcynku; 12 — nmaBau Temmeparypu
BITyCKHOTO MOBITpst; 13 — pecusep; 14 — cencop aeronanii; 15 — EBK; 16 — cencop
IIBUJIKOCTI pyXy aBTOMOO1JIsL; 17 — penie BMUKaHHS OeH30Hacoca; 18 — perne KUBIeHHS
eanemeHTiB cuctemu; 19 — namna « CHECK ENGINEy; 20 — 3amoxk 3amantoBadus; 21 —
JaBad Hampyrd OOpToBOi Mepexi; 22 — miarHocTHuHHM mopT, K — KoTymku
3amamoBanHs; B — notik moitps; BI] — 6mok nmminapis; 1 - 4 — nuniaapu). Cucrema
ONTHUMI3y€ BMICT TOKCUUHHUX Ta31B, Ta BIAMOBIAA€ )KOPCTKUM BUMOTAaM €BPOTNIEHCHKIX
HOPM, TIPH IbOMY 3a0€3Meuy€ BUCOKI JUHAMIYHI 1 EKOHOMIUHI MTOKA3HUKH JBUTYHIB.

— 16

e
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©
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Puc. 1 — Cxema po3milieHHs €IeKTPOHHUX €JIEMEHTIB
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EnexTpoHHa cucTeMa ympaBliHHS JIBUTYHOM YIIPABISAE: MaJUBOMOAAYCIO,
MpOIyBaHHSAM ajcopOepa (cucTeMa YIOBIIOBaHHS TMapiB OEH3WHY), POOOTOIO
BEHTWJISITOPa (CUCTEMH OXOJIOMKEHHS), My()TH KOMIpecopa KOHAMIIOHEPA,
CHUCTEMOIO PELUPKYJALii BIAMpalbOBaHUX Ta3iB. TakoX, EJNEeKTPOHHAa CHCTEMa
YOpPaBIiHHS JIBUTYHOM PETyJI0€ MOMEHT 3alaJIeHHs, 4YacToTy OOepTaHHS
KOJIIHYACTOTO BaJIy B PEKUMI XOJIOCTOTO XO/1y, YaC HAKOMTMYCHHS IPOOUBHOI HAIPYTHUT
B KOTymIKax 3amamioBaHHsA. CucTeMa 3/aTHa B3a€EMOMAISITH 3 aBTOMOOUIBHOIO
MPOTUYTIHHOIO CUCTEMOIO Ta 30BHIIIHIM A1arHOCTUYHUM OOJIaIHAHHSIM.

Jlis aBTOMOOUTBHUX JU3€JTiB, OCHAIEHHS EJICKTPOHHUM KEepyBaHHSM HHUHI
csrae 61 30% Big BUIMyCKy. Y MEHII JOCKOHAIUX MAIMBHUX CHCTEMaX, eJICKTPOHHE
KepYyBaHHsI JIUIIE 3aMiHIOE MEXaHIYHI PEryJsITOPH. bilbl 4uciIeHHy TpyIy CydacHUX
CHCTEM, CTBOPEHHX 3 ypaxXyBaHHSIM TPAJAWUIIMHUX IMaJUBHUX CHUCTEM, CTAaHOBUTH
amapaTtypa 3 HEe3aJC)KHUM CJIICKTPOHHHM YTPAaBIiHHSAM T0JAa4CI0 1 BHUIIEPEIHKEHHSIM
YIOPCKYBaHHS.

ns-il-

Tprneanicre:
BnopckysaHHAf

-

Puc. 2 — KoM’ roTepHa cucreMa ynpaBiiHHS ABUTYHOM

Ha cporoanimHiii JeHb, MacCOBO BIPOBAKYIOTHCS Y BUPOOHUIITBO
akymynsatuBHI cuctemu Common Rail, mo mMakcuManbHO PO3MIUPHIA MOKIHUBOCTI
KepyBaHHs pOOOYMMHM TMpolecamMH Iu3ens (A1 MpHUKiIany, 3a paXyHOK KepyBaHHs
TUCKOM MAaJluBa 1 XapaKTEpUCTUKOI YMOPCKyBaHHA). Jlo QyHKIIH eleKTpOHHOTrO
KepyBaHHS JU3€IIB 1 OCH3MHOBUX JIBUTYHIB BXOUTh:

- PperyjroBaHHS IIMKJIOBOI MOJja4l MaJInBa, BIAMOBIAHO JI0 3aJJaHOTO PEXKUMY 10
4acToTi 00epTaHHA Bally Ta €(PEKTUBHOI MOTY>KHOCTI ABUTYHA;

- TMO3UTHBHA KOPEKIis (30UTbIIECHHS) MPU MyCKY XOJIOIHOTO ABUTYHA;

- HeraTMBHa KOpPEKUis (3MEHILIEHHS) 32 3HM)KEHOI'O0 TUCKY HaBKOJUIIHBOTO
noBITpS ab0 MPUMYCOBOTO THCKY (3a JOMOMOTOI0 KOMIpecopa), 3pOCTaHHI
TEMIIEPATypHU BITyCKHOTO MOBITPS y MaricTpai;

- ONTUMAaJIbHE PETyJIIOBaHHS KyTa BUIEPEHKCHHS YMOPCKYBaHHS MajiuBa (YU
3aMmayiOBaHHs) Ta XapaKTePUCTUKHM IUKIIYHOI TOJayl MajnBa, aXX 0 OpraHizarfii

154



3biprux me3 VIII-i Mixnapoonoi HayKoeo-npakmuunoi Kongepenuii «Aemomobinvrui mpancnopm ma ingpacmpyximypar

nBO(a3zHOrO (CTYIMIHYACTOT0) YIIOPCKYBaHHS;

- ONTUMAaJbHE PETYJIOBaHHS PEHUPKYJAIIi BIANPAIbOBAHUX Ta3iB 3 METOIO
3HIDKCHHSI BUKH/IIB OKCHIIB a30TY;

- ONTHMAJIbHE PETYJIOBAHHA HAAyBY TYpOOKOMIIPECOPOM;

- BIIMUKaHHS HMAJIHAPIB Ta IUKIIB HA PI3HUX peXUMaxX poOOTH ABUTYHA,;

- BHUKJIIOYEHHS TMOfaul MajuBa IiJ 4Yac TaJbMyBaHHS JABUTYHOM Ha
IPUMYCOBOMY XOJIOCTOMY X0y (pyX HakaToM abo mia yxun);

- BUKOHaHHS  CaMOJIarHOCTUKM  €JIEMEHTIB JBUTYHAa Ta CHCTEMH
CJICKTPOHHOTO yIIPaBJIiHHS (3aMIIICHHSAM €JIEMEHTIB, 1110 BIAMOBUJIN).

Kowmm’roTepHa cucreMa ymnpaBlliHHS Cy4acHOTO aBTOMOOLIS, MpeJCcTaBiIeHa Ha
CXeMi, pHC. 2 J03BOJISE OIIHIOBATH CUTHAJH, 110 HAIXOMSTh BIJl PI3HHX OOPTOBHX
naBauiB: U — Hanpyra (B1]] JaBaya X0J0CTOr0 X0y 1 JaBadya MOBHOTO HABAHTAXKCHHS );
Q — enexkTpUYHHI IMITYyJIBC BiJl JlaBaua MacoBOi BUTpATH MOBITPS; Nk - CUTHAJ, Bij
naBaya oOepTIB KOJIHYAcTOro Baiy; Tm — €INEeKTpUYHHMI 1IMIOYJbC BiJ JaBaya
TEMIEPATypPU OXOJIOKYIOUOI PIAMHM JBUTYHA; T — CUTHAJ BiJ JaBaya TeMIepaTypH
noBiTps; RAM (Random Access Memory) - omepaTuBHa mam'sth, 110 30epirae
iH(popMaIlil0 TPO MIBUAKO-3MIHHI [MapaMeTpU CTaHy JBHUIYHA 1 IHIII 30BHIIIHI
napametpu; ROM (Read-Only Memory — nocTiiiHO-3anaM'sTOBYIOYUI MPUCTPiil) —
30epirae 1HQopmanio nocTiiHux mnapamerpiB; ECU — enekrpoHHa cuctema
YOPaBIIHHSA — IpoLecop, (opMye TpUBAIICTh YIOPCKYBaHHS NaIUBHUX (OPCYHOK,
CIIMparOYUCh Ha 1H(OpMaIIito, 10 30epiraeTbcs B ONEPaTUBHIN MaMSTI.

VJIK 658.1.004 )
METOJ AYTEHTHU®IKALII IAKETY OHOBJIEHHS JIATHOCTUYHUX
IIAPAMATPIB ABTOMOBLIIB

Bopon sinoB Apceniii BosionumupoBuy, 3100yBay BULIOT OCBITH
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu

AyteHTudiKalis Ui MaKkeTy OHOBJEHHS MOTpiOHA TOJIOBHUM YWHOM IS
3a0e3nedeHHs] HaJlIMHOCTI MOro JKepen Ta JJs 3an00iraHHs HEHAJAIMHUM yCTaHOBaM
HAJICWJIATH MaKeT OHOBJIEHHS Ha ruiatgopMy aBTomMoOLs [1].

On-board
platform ECU terminal
- Request to access
: ———,] Generate
T seed
Generate __ _Send seed

cipher text F— _

‘Send cipher text
T —— ] Compare

— and check
_Feedback result

Puc. 1 — [Ipouec nepeBipku 6e3neku
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[lepeBipka LUTICHOCTI AaHUX JO3BOJISIE MEPEBIPUTH, YK OyJIM JIaH1 MIApOOIeH]
9h Hi, 1 MepeKoHaTucs, mo (aiin, 3aBaHTaXEHUN Ha TIaTGOpMy aBTOMOOUIS, €
epextuBHUM naketoMm oHoBieHHS ECU. Ha puc. 1 mokazaHo npoiec aBTeHTHDIKAaIIi1
Ta TEPEBIPKH IUTICHOCTI IMAKETy OHOBJCHHS HAa OCHOBI aJTOPUTMY ITM(POBOTO
nianucy RSA.

CrtopoHa cepBepa: mo-mepiie, MakeT OHOBJICHb XEIIOBaHMH, o0 chopmyBaTH
aHoTaio iHbopmarlii mpo oHoBieHUH ¢aitn. [ToTiM aHOTaIisS Ta CEKPETHUH KITIOY
cepBepa BUKOPUCTOBYIOTHCS JIJIs TeHEpallil MANUCY aIrOpUTMOM T'eHepallii MiInKuciB
RSA. Hapemrri, mianuc Ta nakeT OHOBJICHb HAJICUJIAIOTHCS HA MJIaTGOpMY aBTOMOOLIISL.

CropoHa miatgopMud TpPAHCIOPTHOrO 3aco0y: MICHs OTPUMAHHS IAKETy
OHOBJICHHS Ta MIAMKUCY BiJ cepBepa, BIAKPUTUN KIIIOU CepBEpa 3aCTOCOBYETHCS IS
nepeBipku yepe3 anroputm RSA.

JlificHu#i mianuc o3Havyae, o MakeT OHOBJICHHSI € MPUBATHUM KJIFOYEM CEepBepa,
KWW € HaTIAHUM JpKepesioM. [ToTiM T HUTICHICTh 10JaTKOBO NEPEBIPAEThCS. SKIO BiH
HE MOIIKOKEHUH, (paitn Oye 30epexeHo.

BianoBinHo 10 mnonoxkeHb po3nuty oHoBileHHs ECU B iarHOCTUYHOMY
npotokosi LAN koHTposto nopoxkusoro pyxy (ISO 15765), 6e3neunuii goctymn
BKazaHUM sIK pekomeHJoBaHui eranm oHoBIeHHS EBY aBromoOua. IlonoxenHs
MIPOTOKOJIY 3arajibHOI IIarHOCTUKH MOJOMOK TpaHcropTHOro 3acody ISO 14299 (ISO
14299) nmpo ciyxOy Oe3neku 3abe3nedyroTh 0a30BUil mpouec oHOBIEHHs EBY.
MexaHi3M 3axuCTy JOCTYIy B IIbOMY JOKyMeHTI 0Oa3yeTbcsi Ha [SO 14299, sx
MOKa3aHo Ha puc. 1. BKito4aroThCsl HACTYIHI KPOKH:

1. Komn’rotep mnatdopmu aBTomMoO011s 3anutye noctymn 10 ECU.

2. Tepminan ECU aBTOMOO1s1 T€HEPY€E BHUIIIKOBE SIAPO 1 BIAMpaBIIsie Oro Ha
iaTdopMy TpaHCIOPTHOTO 3aco0y. Y Toi ke yac ECU BUKOPUCTOBYE KITIOY Ta KOJI
K BXIJIHI JaHl JUisi OOYMCIEHHS TEKCTy MHGPY 3a Y3TOMKEHHM aJrOpUTMOM
mupyBaHHS.

3. Komm’roTep minaropmMu TpaHCIIOPTHOTO 3ac00y MpUiiMae NpOrpaMHUNA KOJ.
[ToTim mporpamue 3abe3nedeHHs MWUQPYIOThCA 3a TUM CaMHM aQJIrOPUTMOM Ta
KJItoueM, o0 oTpumaT Teket mudpy. Jdam tekct mudpy Haacunatumerscs B ECU
y aBTOMOO1J151.

4. ECU nopiBHIOE TekCT mUPpy 3 maathopMu aBTOMOOUIA Ta TEKCT IHUPpY,
chopMoBaHMil y KpoIll 2. Y3romkeH1 K104l 03HAYar0Th, 10 3aMUTYIOYUN NPUCTPIN
Ma€ Y3TO/DKCHHM KoY 1 3Hae anroputMm mudpyBanHs kmoda, tepminan ECU e
3akoHHUM, ToMy ECU Oyne po3osokoBano. B inmomy Bunanky EBY 3aboponutsb
JOCTYII.

5. Pe3ynbrat HajcminaeTbes Ha miIaThopMy TPAHCTIOPTHOTO 3aC00Y.

Jliteparypa

1. Hrynkiv A., Rogovskii ., Aulin V., Lysenko S., Titova L., Zagurskiy O.,
Kolosok I. Development of a system for determining the informativeness of the
diagnosing parameters of the cylinder-piston group of the diesel engines in operation.
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YK 658.1.004
OCOBJIMBOCTI YIIPABJIIHHSA 3AITACAMMU HA ABTOCEPBICHUX
HIAINPUEMCTBAX

I'ypos Cepriii MukoJsaiioBu4, 3100yBay BUIIOi OCBITH
Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmyeanus Yxkpainu

3aBAaHHs MPOTHO3YBAaHHS TOBAPHUX 3aI1aCiB ISl aBTOCEPBICHOTO MIANPUEMCTBA
MoJIsira€ B aHalli3l JUHAMIKK TOBapooOiry [1], BU3HAYEHHI ONTHUMaJIbHUX PO3MIpIB
TOBAapHHUX 3araciB, MPOTHO3yBaHHI TOBapOOOITy 1 BUTpAT 00Iry [2].
[lepen daxiBisMu BiAAUTy 3alIaCHUX € 3aBJJaHHS, SIKE TOJIATAE Y IBOX OCHOBHUX
3aMHUTaHb: KOJIU POOUTH 3aMOBJICHHS 1 CKIJIBKU JIETaNIeH 3aMOBIISITH.
Kpurepiit ynpasninus 3anmacamu K € MiHiMi3allisg CyMapHUX BUTPAT, QYHKIIIO
KO MOYKHA TIPEICTABUTH B 3aTJIBHOMY BHUTJISI]II:
K=Ff(S:Sxe Nty W,Sxi, Sxt, Sxio W) (1)

ne S, — BUTpaTH Ha 30epiraHHs ToBapiB 3a nepion T;

Syt — BUTPATH HA TPAHCIIOPTYBAHHS,

N — BennuuHa cepeTHHOTO 3anacy;

t, — IHTEpBa;

N — 9UCJIO0 TTOCTABOK;

W — TOBapooOir 3a aHaIi30BaHUM Mepioj;

S i — BETUYMHA aHAJI130BaHOIO NEPIOy;

S, — BUTpATH Ha 30epiraHHs O/HI€] OJUHHUII TOBAPY;

Sk — BUTpATH Ha 3aBE3C€HHsI OJIHIET MapTIi TOBapY;

W — po3Mip OfHI€T mapTii MOCTavYaHHS TOBapy.

DyHKITIS MiHIMI3AIT CyMapHUX BUTPAT IMOIAETHCS PIBHSAHHSM 3B'SI3Ky BUTpAT 00ITy:

K = f(sxi Sxt: N, t, W, Sxi' Sxt' Sxkxw) - min (2)

[TIpornozoBana nmoTpeda B 3amacHUX YaCTHHAX MOKE BHUSBHUTHCS MEHIIE, HIXK
ONTUMAJIbHUNA po3Mip 3amoBiieHHA. CTpareris yHpaBiiHHS 3amacamMd BIUIMBAa€E Ha
NPUIHATTS PILIEHHS PO PO3MIP 3aMOBJICHHS.

[cHye aekinbKa TUIIB 3aMOBJIEHb, 1110 HAJICKUTH JI0 €/IMHA CUCTEMa 3aMOBJICHb
3aIMacHUX YaCTHH CEPBICHUX MIAMPUEMCTB:

1. «Vehicle on the road» (VOR) — tepminoBe 3amoBiieHHs. J[s1 TUX KITIEHTIB
ab0 aBTOMOOUTIB IO 3HAXOAWTHCS B PEMOHTI 3aMOBIISIOTHCS KOHKPETHI 3aIacHi
yacTuHU. JlocTaBka 3amacHUX YacCTHH TMPOBOJIUTHCS MPOTATOM JEKIJIBKOX TOIUH 3
pETioHaJIBLHOTO CKIAAYy Yy BIAMOBIAHOCTI 3 TpadikoM IMOCTaBKH. 3aMOBJICHHS Mae
OoOMEXEHHS 3a KUTBKICTIO mo3uiliii (He Outbire 20 HalilMeHyBaHb 3allaCHUX YaCTHH) 1
CTBOPIOETHCS OJTUH pa3 B JICHb

2. «Emergency order» (EO) — mofeHHe 3aMOBJICHHS 3 IIEHTPAJILHOTO CKJIAMIY.
[Ipy BHHHMKHEHHI BHMOT B KOHKPETHHMX 3allaCHUX YAaCTHHAX 3JIMCHIOIOTH IIC
3amMoBJIeHHs. JlocTaBka 3IIMCHIOETBCS TIpoTsroM jgo0u. Hemae oOmexeHp 3a
KUTBKICTIO 3aMOBJICHB 1 KUIbKICTIO HalilMEHYBaHb B KOXKHOMY 3aMOBJICHHI. AJie 1CHY€
JIIMIT 3a KUIbKICTIO 3aMOBJICHbD II1€1 3aI1aCHOT YaCTUHU Ha JI00Y Ha MEBHI MO3HIIII.

3. «Stock order» (SO) — cknaaceke 3amoBieHHsA. Ha mifctaBi (hakTUUYHUX
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BUTpPAT 3allaCHUX YaCTUH Ha MIJNPUEMCTBI 3aMOBJIEHHS 3alacHUX YacTHH
MIPOBOJAUTHCS I TIOMOBHEHHSI CKJIaly, CTBOPIOETHCS OJUH pa3 B JeHb. JlocTaBka
3IACHIOETHCSL TPOTSTOM OJHOTO-ABOX JHIB. PO3Mip 3aMOBJIEHHS B CEpPEIHBOMY
cTaHOBUTH Omm3bko 150 HaiimenyBanb. Ha migcTaBi CTaTHCTHKHM BUTpAT 1 JAEAKHX
JOJJATKOBUX KOC(IIIEHTIB MEPENiK 3aMOBIICHUX JIeTalIei aHAJI3y€eThCs EKCIIEPTAMHU.

4. «AVIA» — aBiazaMOBIICHHsI. Uepe3 HU3bKUH MOMUT, 00, HaBMaKU, 1eDILUTY
3aracHOi YaCTHHU 3aMOBISIOTHCS JI€Tali, 10 BIJCYTHI Ha PETIOHATBHOMY CKIIAJ.
[IpoBOIUTHECS 32 KOHKPETHOIO BUMOTOIO (KJIIEHTCHKOIO PaxyHKy ab0 3aMOBIJICHHS-
Hapsay). JlocTaBka 3M1HCHIOETHCS MMPOTATOM 45 THIB.

5. «Firm order» (FO) — aBiazamoBinieHHs1 1 pipMu. {151 ONTOBHUX KITIEHTIB
3aMOBIIIETCS BEJIMKA MapTisl 3amacHuUX 4yacTUH. JlocTaBka 3M1MCHIOETHCS MPOTITOM
30 - 45 muis.

3aMOBJICHHS HAIIPaBIIIEThCS 3 LEHTPAJIbHOTO CKJIaay Ha CKIaAu OuIbIl
BHUCOKOTO piBHs (B €Bpomny 1 AnoHiro), saxiio npu oopooir 3amoBieHb VOR, EO 1 SO
3'Cy€eThCs, IO 3amacHl YacTHMHM BIJICYTHI Ha UEHTpaJlbHOMY ckiaal. TepmiH
3aMOBJICHHA B LIbOMY BUIQJIKy 30UIbIIY€ETHCS 110 45 IHIB.
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ABTOTPaHCHOPTHUI CEKTOp € OJHIED 3 OCHOBHUX MPHUYMH 3a0pyIHEHHS
MOBITPS Ta BUKHUIB MAapHUKOBHUX Ta3iB. 3HayHA YaCTHMHA TPAHCIOPTY B YKpaiHi €
MOpPAJIbHO 3acTapijiol0 Ta TEXHIYHO Hee(PEeKTHUBHOIO, IO YUHUTh CEpHO3HUMN
HEraTUBHUM BIUIMB HA HABKOJIMIIHE cepefoBHIle. PiBeHb Oe€3NeKku MepeBe3eHb,
CIIO’KMBAHHS €HEPrii Ta BIAMOBIIHICTh €KOJIOTIYHUM CTaHIapTaM TPAHCIOPTY B MicTax
VYKpainu He BIANOBIIaI0OTh BUMOTAM CYYaCHHUX LMBUIIZALIMHUX HOPM. TpaHCHOpPTHI

$ HaykoBuii kepiBauK — FOpuenko FOmis FOpiiBHa, 1.€.H., AOIEHT
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BUKUAN CTaHOBIATH 90-95% 3aranbHUX 3a0pyJHEHb TOBITPs B ypOaHI30BaHHUX
TEPUTOPIAX, IO TMOTIPIIYE EKOJIOTIYHY CHUTYaIlil0 Ta 3arpokKy€ 30POB'I0 JIFOACH.
[IpoGnemMu mepeBaHTAXKEHHSI MICT aBTOMOOUISIMH, BIJICYTHICTH €KOJOTIYHOTO Ta
KOoM(pOpTaOeIbHOTO TPOMAJICEKOTO TPAHCIOPTY, HU3bKA O€3MeKa JOPOKHBOTO PYXY,
neiuT BeJIOCUIeIHOT IHPPACTPYKTYPH, @ TAKOK TPYAHOIII 3 TAPKYBaHHAM 1 3aTOpU
3HAYHO YCKJIATHIOIOTh CUTYyarito [1].

B pamkax €Bpormelicbkoi 3e1eHOi yrogu B YKpaiHi 3allaHOBaHa Iporpama
eKoJjiori3alii TpaHcropTy. BoHa nependavyae ckopodeHHs BUKHIIB TAPHUKOBUX Tra3iB
Ha 90%, 30UIbIIEHHS] YAaCTKU CTAJIMX BUIIB TPAHCIOPTY, TAKUX K 3aTI3HUYHUHN Ta
BOJHUIM, BCTAHOBJICHHS OUIBII >KOPCTKUX CTAHJAPTIB BUKHUJIIB JJIs TPAHCHOPTHUX
3ac00iB 3 JIBUTYHAMHU BHYTPIIIHBOTO 3TOPSHHSA, a TAKOX PO3BUTOK 1H(PPACTPYKTYpH
JUTSL €IEKTPUYHUX 1 BOJIHEBUX TPAHCTIOPTHUX 3aco0iB [1].

BnpoBamkeHHsST  €KOJIOTIYHO  YUCTHUX  BHUJIB  TPAHCIOPTY  CHPUSITHME
MOKPAIIIEHHIO SKOCTI TMOBITPS Ta 3a0e3nedyuTh MOOUIbHICTH HacelieHHs. [lompu
€KOHOMIYHI TPYIHOII, YKpaiHa Ma€ BC1 IIAHCH ISl 3BHUKEHHSI TPAHCIIOPTHUX BUKU/IIB
Ta JOCSATHEHHS aMOITHUX KJIIMaTUYHUX LUJIEH y TOBFOCTPOKOBIM MEPCIEKTHBI.

B Vkpaini po3pOoneni crpaterii, siKI CTOCYIOTbCS BTIJIEHHS IOJOKEHb
CBpONENCHKOI 3€JIEHOI yroau, II€:

-«Konueniis peanizaiii qep>kaBHOI MOJTITHKH Y cdepl 3MIHU KIIIMATy Ha TIEpioj
1o 2030 poky;

-HarmionanbHa tpancnoptHa crpaterisi Ykpainu Ha nepiof a0 2030 poky, 1o
nepeadayae 3HUKEHHS BUKUAIB 3a0pYIHIOIOYMX PEYOBHUH Bija TpaHcmopty Ha 70%
nopiBHSHO 3 piBHEM 2015 poky;

-Ctpareriss HU3bKOBYTJICIIEBOTO PO3BUTKY YKpainu 10 2050 poky;

-HamionanbHa €KOHOMIYHA CTpaTeris, siKa CTaBUTh 3a METY JOCSTHEHHS
KJIIMaTHIHO1 HeHTpanpHOCTI 70 2060 poky.

Y 2021 poky OyB yxBaJieHHI1 OHOBJICHUI HallloHaJIbHO BU3HAUYE€HUI BHECOK
Yxpainu g0 Ilapusbkoi yroau, mo CTaBUTh 32 METY CKOPOTHTH BUKUIU MAPHUKOBUX
ra3iB Ha 65% 10 2030 poxy nopiBHsHO 3 piBHEM 1990 poui» [1].

HamionanpHa TpaHcmopTHa cTpareriss Ykpainu Ha mepiog Ao 2030 poky
BU3HAYA€ «EKOJIOT1UHI» MPOOJIeMH, 1110 TOTPEOYIOTh PO3B’ AI3aHHS:

1. HenocratHiil KOHTpodb 3a O€3MEKOI TPaHCHOPTYy, 30Kpema y cdepi
OXOPOHU HaBKOJIMIIIHBOTO CEPEAOBHINA, BIACYTHICTh BIAMOBIIAILHOCTI 32 MOPYIIEHHS
€KOJIOTIYHOTO  3aKOHOJABCTBA Ta  HHU3bKa  KyJbTypa  HACENEHHS  II0J0
IPUPOOOXOPOHHUX 3aXO/IIB.

2. BiacyTHICTb CTUMYIIIB /TSl BIPOBAHKCHHS aJIbTEPHATUBHUX JPKEPETT eHepTii
Ha 00'€KTax TPAHCHOPTHOT IHPPACTPYKTYPH.

3. Benuke aHTpoOmoOreHHE HABAHTAXKCHHS Ha JOBKULIS, BHUCOKI piBHI
3a0pyTHEHHS MOBITPS Ta IIYMY BiJl aBTOTPAHCIIOPTY B KUTJIOBHUX 30HAX.

4. IlpoGnemu 3 yTUJi3alli€r0 3HOIICHHX IIWH, BIAIPAIlbOBAHUX OJIUB Ta CTAPUX
TPaHCIOPTHHUX 3aCO01B.

5. BmuB aBTOTpaHCHOPTY Ha riI00aabHI 3MIHHU KIIMAaTYy.

6. HepocrtaTHe  BOpPOBAaJKEHHST  €HEPro30epiralouMx  TEXHOJOTIH Yy
TPAaHCIIOPTHOMY CEKTOPI.
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7. Iloranuii cTaH OXOpPOHU PIYKOBUX EKOCHUCTEM, OCENIMI Ta BHU[IIB, IO
OXOPOHSIOTBCS 3aKOHOM, Yy TIpoIecax PO3BUTKY pIYKOBOI 1HGPACTPYKTypH Ta
JTHOIIOTJIMOJIEHHS.

8. BiacyTHICTP 3aKOHOAABUOTO PETYNIOBaHHS TMOJBOTIB  OE3MIJIOTHUX
JITATHHUX alapaTiB Ta OPHITOJIOTIYHOI CUTYaIlii B aepormopTax.

9. HenocratHs abo BIACYTHSI CHCTEMa 3aXHCTY JIICOBHUX HACA/KEHb y CMyTax
BiJIBEICHHS aBTOJIOPIT Ta 3aJI13HHUIIb.

10. HemocTatHICTh BEJIOCUIIEIHUX JOPIKOK 1 MIIOX1AHUX 30H Y MicTax [1].

Onnwm 13 ipiopuTteTiB [Iporpamu €: «IiBUILICHHS PIBHS O€3IMEKH Ta 3SMEHIIIEHHS
HEraTUBHOTO BIUIMBY TPAHCIIOPTHOTO CEKTOPY Ha JOBKULIS, MIJIBUILEHHS SKOCTI
HaJaHHS TPAHCIIOPTHUX TMOCIAYT, a TaKOXX CTBOPEHHS YMOB, $IKI YMOXIIMBIATH
MOCTYIIOBY 1HTErpaiio YKpaiHu y BHyTpiliHii punok €C» [1].

J171s1 po3p0OKH MPOIO3HUIIiH 301IBIIIEHHS YaCTKH €KOJIOTTYHOTO TPAHCIIOPTY OYJI0
o0OpaHo MicTO IpmiHb 3 HACTYITHUX TPUYHH:

- MICTO aKTMBHO PO3BHMBAETHCS 1 JEMOHCTPYE BUCOKI TeMnH ypOaHi3alii, 1o
CTBOPIOE MOMUT Ha €()EKTUBHI TPAHCIIOPTHI PIILICHHS;

- Ipminp Mae KOMIIAaKTHY MICBKY CTPYKTYpy, SIKa CIPHS€ BIPOBAKECHHIO
BEJIOCUNENIHOI 1HPPACTPYKTYpH Ta €IEKTpUYHUX MapuipyTiB. Kpim Toro, 3HauHui
NOTIK MasTHUKOBOI Mirpamii 10 KueBa poOUTh €KOJOTIYHUN TPAaHCIOPT BAKIMBUM
KOMITIOHEHTOM CTaJIol MOOLIEHOCT1 MENITKAHIIIB;

-MICIIeBa BJIa/ia Ta TpOMa/ia 3alliKaBJIeH] Y PO3BUTKY €KOJIOT1YHHUX 1HII[IaTUB, 110
CIpUsi€ YCIIITHIN peatizallii TakuxX MPOEKTIB.

OCHOBHUMH BHJIaMU TPOMAJICHKOTO TPAHCIIOPTY Y MICTI €

—  MapuUIpyTHI Takcl Ta

—  aBTOOYCH, K1 3a0€3M€UYIOTh CIIOIYyUEHHS SIK BCEPENHI MICTa, TaK 13 Kuesom.

B IpneHni aitoTh Kinbka aBToTpancnopTHuX mianpuemcTs (ATII), cepen sikux:

- TOB «IPTITHCBKE ATII 13250%»

- TOB «®ACTIB-ABTOTPAHC»

- TOB «TPAHC I'PVIIID»

- TOB «€BPOITACJIAH»

Bonu 3a6e3neuytots 15 mapuipyTiB, 3arajibHa YUCEIBHICTh PyXOMOTO CKJIaay B
MicTi ckaagae 100 aBToOycCiB / MapIIpyTOK.

B Micti  BIACYTHIM MyHIIUMINAIBHUN  €NEKTPOTPAHCTIOPT  (Tposeidycw,
CJIIEKTPOOyCH).

HaBenemo aesiki po3paxyHKH IIKIAJIMBOTO BIUTMBY aBTOTPAHCIIOPTHOTO MapKy
MicTa Ha ekoJiorito. [Ipuiimaemo cepeaniit nmpooir Tpancnopty - 250 km/AeHb 1S
KOXKHOI OAMHUIN TpaHcropTy. 3a pik 1e - 91 000 km. Bukugu CO: 3 1 mitpy
IM3eNILHOTO0 MmajgbHoro = 2,68 kr COx.

Jlist mapipyTok (60 oaMHMIIB): BUTPATH MalibHOTO Ha 100y - 20 11/100 kM % 250
kM = 50 5/nenp, 50 1 % 60 oguaue = 3000 1/1eub, 1 095 000 a/pik (3000 x 365).

s aBToOyciB (40 oguuuib): 30 1/100 km x 250 km = 75 n/aens, 75 1 x 40
onuuuilb = 3000 1i/menn, 1 095 000 a/pik (3000 x 365).3aranpHa BUTpaTa MaabHOTO:
2,19 mutH niTpiB ausento Ha pik. KinbKicTh BUKUIB BYTJIEKUCIOTO Ta3y- 2,19 MiH i1 X
2,68 xr CO2 = 5,87 miH kr CO:2 Ha pik a60 5 870 Torr CO: mopoxy.

3a exkcnepTHUMH OLiHKamMu 3aMiHa xo4ya 0 30% mapky Ha enekTpoOycu

160



3biprux me3 VIII-i Mixnapoonoi HayKoeo-npakmuunoi Kongepenuii «Aemomobinvrui mpancnopm ma ingpacmpyximypar

JTI03BOJIUTH 3HU3UTH BUTpaATH Ha nayibHe Ha 650 000 n/pik Ta ckopotuTu BUKKUIU CO2
Ha 1 755 TOH.

VY micTi moTpiOHAa:

1. 3amiHa YacTUHHU PyXOMOTO CKJIaay Ha eKojoriunuil Tpancmnopt ( YacTkoBa
eJleKTpuGiKallisi TpOMaJICbKOTO TPAHCIOPTY).

B pamkax 1poro nponoHyeTbCs:

a) BripoBakeHHs 20 eneKTpoOyCiB AJI MICBKUX MapIIPYTiB, 1[0 3aMIHATH CTapi
JU3eIIbHI MapIIPYTKU.

0) BUKOpUCTaHHS Mojeei 13 3armacoM xoay 250-300 kM, 1110 MOKPUBAE JICHHUIMA
po0Oir.

B) OHOBJICHHS MapIIPyTHOI Mepexi s 3a0e3nedeHHs epeKTUBHOI poOOoTH
eJIIeKTPOOYCIB.

r) IHTerpamis eneKTpoOyCIB Yy CHUCTEMY MICBKOTO TPAHCIOPTY 3 THYYKUMH
MapuipyTamu.

1) BOPOBAJKEHHS IHTEJIEKTyalIbHUX CHCTEM YIIPAaBJIIHHS PYXOM €JIEKTpOOYCIB
JUISL ONTUMI3allli €eHePrOCIOKUBAHHS

2. BigmoBa BiJ] CTapuX MaplIPyTHHUX TaKCl, K1 CTBOPIOIOTh TEBHI po0aeMu, a
came:

a) BUCOKHI piBEHb 3HOIICHOCTI Ta HU3bKI €KOJIOT1YH1 CTaHIapTH.

0) Bukuan CO2, NOy Ta KaHLIEpOT€HHUX TBEPAUX YACTOK.

B) HU3bKUH piBEHb KOM(DOPTY /151 MAaCaKUPIB.

3. IloctynoBe BUBEACHHS 3 €KCIUTyaTallli MapUIPyTHUX Takci kiacy €Bpo-3 i
HUXKYE.

3amiHa X Cy4aCHHUMH €JIEKTPOMIKPOABTOOYCaMH Ta Ta30BUMU MiHIBEHAMHU.

4.BripoBa/I’)KeHHSI HOBUX CTaHAApPTIB TPOMAJICbKOTO TPAHCIIOPTY.

5.Bukopucranns iHtenekryanbHuxX TpaHcnoptHux cuctem (ITS) ans
MOHITOPUHTY 3aBaHTAXKEHOCT1 MapIIPYyTIB.

6. PO3BUTOK 3apsA/IHOT Ta MAIMBHOI IHPPACTPYKTYpH (BCTAHOBIIEHHS 3apsIHUX
CTaHIIi).

Jlitreparypa
1.Peanizanisi €BpONeiChKOro 3€J€HOro Kypcy B TpaHCHOpTI Ta (opmMyBaHHs

cTajgoi  MOOUIBHOCTI [EnekTponnuii  pecypc]. —  Pexum  goctymy:
https://brdo.com.ua/wp-content/uploads/2024/07/ZK-Realizatsiya-Y Evropey-skogo-
zelenogo-kursu-v-transporti-ta-formuvannya-staloi-mobilnosti.pdf. — Jata
3BepHeHHs: 07.04.2025.

VJIK 658.1.004
H)KEHEPHUIT MEHEJ)KMEHT CUCTEMMU IIJIBOPY ABTOMOBLIIB
JUTS TIPOJTAXKY KJIIEHTAM

Karaniuyk Boraan IropoBuy, 37100yBay BUIIIOT OCBITH
Hayionanvnuti ynisepcumem diopecypcie i npupo0oxopucmy8anHs Yxpainu

[Tepen mokymnkor aBTOMOOLIS KIIIEHT 3alIOBHIOE HA CAlTI KOMITaHii, 10 MPOAAE
aBTOMOO1T, ab0 B pexuMi TenedOHHOTO CHUIKYBaHHS, CBOI MOOaKaHHS TIO
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MaitOyTHbOMY aBTOMOOUTIO [1]. Tlicas yoro poOGITHUKM BIAJILTY MIPOJAKY aHATMI3YIOTh
noOakaHHsI KOXKHOTO KJII€HTa Ta BJIACHOPYY MiAOMPAIOTh HaMKpaill BapilaHTH AJis
kiieHTiB [2]. [licns yoro 3amucyroTh co0i BapiaHTU B OyJb-IKOMY BHUIJIAL. Takum
YMHOM, Yepe3 BIJACYTHICTh aBTOMaTH3allli oOpoOneHHs iH(opmaiii AaHi MOXYTb
BTPATUTHUCS 1 TOLTYK TpeOa mpoBoauTH 1mie pa3 [3]. Ilicis 3HaxomkeHHs peKoMeHAalii
MpaIriBHUK BTy MPOJAXKIB MOBIIOMIISIE TIPO MOXJIMBI BapiaHTH aBTOMOOLTIB
KITEHTY. SIKIIO KIIE€HT MIC/IsI KOMYHIKAIl poOUTh MOKYIKY aBTOMOO1ISI, TO pOOITHUK
BUIJIUTY TIPOJIAXKy Ma€ BUAAIMTH JaHWUNW aBTOMOOLIb 31 BCIX JKEpes, MO SKUM BiH
3HaXOJUTh pekomeHpallii. bi3Hec-mporiec ompaitoBaHHs 3amuTy KII€EHTa Ha M0
aBTOMOOLISL 10 BIPOBA/KEHHS PEKOMEHJIAIMHOI CUCTeMH HaBeAeHO Ha puc. 1 3a
nonomoror AS-IS niarpamu IDEFO.

SanuT KNisHTa Ha BHECHHA MNoGaxanya Crnmcok OBpaHuiA BunaneHHs asToMoGInA CnpaubaBaHni 3anuT
nigGip aeTomoding | NEPCOHAMLHAX EHAX knigHTa Moluyx pexoMeHaLi DElOMERIALIA o ) asTomoBine | cTvcky QoCTynHA ’ Big knigHTa
——P nieHTa, nodaaHs Ta » ) P{HoMyHiKaLIA 3 tnicHTON »| e
36EPENEHA B ANR KOPUCTYEEYE ANA NOWyKY
[LLOBIMEHOMY BUMMALL . PeroMeRaUin
1 2 3 4

PofiTHig komnani PofiTRig komnani PoliThaE KoM PoDiTHIK KoMNaHI

3 npogaxy aeromobinie 1 npogaky aeTomoGinis 3npogaxy asTomobinie 3 npagaxy asTomoGinie

Meta: OnpaLtoBaHHA 3anuTy KieHTa
Ha nigdip aeTomoding

Touka 3apy: POSITHUK KOMNaHT 3

nponaxy asTomoGinis

AS IS

YIEN:  AD JATONOBOK: ONpaLoBaH4A 3aMuTy knigxTa Ha nigGip asTomoding HOMEP:

Puc. 1 —[liarpama IDEF0 nipoiiecy 10 BIIpOBaIXKEHHS peKOMEHAIIMHOT CUCTEMU

[Ticist BrIpoBaKEHHSI peKOMEH/ 1AM THOT CHCTeMH O13HEC MpOoILieC 3MIHIOEThCS, 1
OUTBIIICTD 3a7a4 Oy/le BUKOHYBATH cucteMa. [licis 3anuTy BiJ KJIi€EHTa TepCOHATbHI
naHl Ta moOakaHHs KIieHTa 30epiratoTbes B cuctemi. [licns 30epexkeHHs JaHUX
pOOITHUK KOMIMAaHIi 3 MPOJaKy aBTOMOOLIIB MOYHHAE POOOTY 3 MEBHUM KIIIEHTOM,
CUCTEMA MICJISI TTOYaTKy POOOTH aBTOMAaTUYHO 3HAXOAHWTH PEKOMEHJAIlli Ta 3MIHIOE
cTaTyc kiienTa. HacTynmHUM KpOKOM € KOMYHIKAIis 3 KIIIEHTOM JIJIsl TOTO, 11100 HalaTH
3HAWIEHU CHUCOK pekoMmeHnaui. ITpu BuOOpP1 Kil€eHTOM aBTOMOOLIS pPOOITHUK
KOMIMaHii 3 mpoJiaky aBTOMOOUTIB Ha 3amuci kopuctyBada B CRM cucremi obupae
aBTOMOOUTb. Y pa3l KOJU KIIIEHT Kyly€e a00 BIIMOBIISIETHCA BiJl MOKYIKH aBTOMOOLIIS
pOOITHMK KOMIIaHii 3MiHIOE cTaTyc kiieHta Ha “Tlpun6aB aBTOMOOUIL” abo
’BiaAMOBUBCS Bij] MOKYNKHK . SIKIIO KIIIEHT MpUAOAaB aBTOMOO1JIb, TO 3alKC aBTOMOO1JIS
B CRM cucremi J1€aKTUBYETHCS, BIH HE BPAXOBY€ETHCA B MOJAIBIIOMY 3HAXO/KEHHI
pexoMeHaIii. Y BUIaaKax, KOJU KIIEHT BIJIMOBIISETHCS BiJ] TOKYIIKA aBTOMOO1IS,
oOpaHuii aBTOMOO11b, 110 OYB JI€aKTUBOBAHUI, aKTUBYETHCSI.

Jliteparypa

1. Hrynkiv A., Rogovskii 1., Aulin V., Titova L., Zagurskiy O., Kolosok I.

Development of a system for determining the informativeness of the diagnosing
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parameters of the cylinder-piston group of the diesel engines in operation. Eastern-
European Journal of Enterprise Technologies. 2020. Vol. 3 (5 (105)). P. 19-29.

2. Aulin V., Hrynkiv A., Lysenko S., Rohovskii I., Chernovol M., Lyashuk O.,

Zamota T. Studying truck transmission oils using the method of thermal-oxidative
stability during vehicle operation. Eastern-European Journal of Enterprise
Technologies. 2019. Vol. 1. Ne 1/6 (97). P. 6—12.
3. Aulin, V., Rogovskii, 1., Lyashuk, O., Titova, L., Hrynkiv, A., Mironov, D. (2024).
Comprehensive assessment of technical condition of vehicles during operation based
on Harrington’s desirability function. Eastern-European Journal of Enterprise
Technologies, 1(3 (127), 37—46. https://doi1.org/10.15587/1729-4061.2024.298567

YK: 656.13:504.06
EKOTPAHCIIOPT JIJIf1 YKPATHCBKHX MICT: BUKJIUKU,
MOXJ/IMBOCTI TA CTPATEI'TA HEPEXOAY

Kiaumenko Cepriiit MuxoJsaiioBu4, 3100yBa4 BUIIOT OCBITH,
KopmukoB Anapiii BaueciaBoBuy, , 3100yBad BUIIOT OCBITH
Hayionanvnuii ynieepcumem 6iopecypcie i npupoooxkopucmyseauns Ykpainu
e-mail: tt23-s.klymenko@nubip.edu.ua

Micpkuii TpaHCHOPT € KIIOYOBUM CEKTOPOM, OCKUIBKM IOHAJl IIOJOBHHA
CBITOBOT'O HACEJIEHHS MENIKae B MicTax, 1 0 2030 poKy 1151 YacTKa MOK€E CATHYTH ABOX
TPETUH. 3 OIJIAly Ha 3pOCTat0ye 3HAYEHHS MICT, TOTpeOda B €e(peKTUBHIN TPaHCIIOPTHIM
MOMITHUIl CTa€ akTyalbHimow. B YkpaiHi icHye po3BHHYTa CHCTEMa MiCIIEBOTO
IpPOMaJICBKOT0 TPAHCIOPTY, siKa MOTpeOye MOJepHI3allli AJis MOKPAIIeHHs SKOCTI Ta
€KOJIOTTYHOTO CTaHy MICT.

[Ipotsirom octanHix 30 poOKIB Mepexi TpaMmBaiB 1 TpoOJeOyCIB 3HAYHO
CKOPOTUJIUCS. 3MEHIICHHS KIJTbKOCTI MAca)XXUpPiB E€JIEKTPOTPAHCIOPTY TpaMBaiB 1
TpoJieiOyciB Ha (DOH1 3POCTAHHS BUKOPUCTAHHSI MPUBATHUX aBTOMOO1IIB IPU3BEIIO JI0
30UIBIIIEHHST BUKHUIIB y arMmochepy. OTHOYACHO PYXOMHM CKIIaJ] OHOBIIOETHCA
MOBLIBHO, 1 Maike 90% TpaMBaiB Ta TpoJIeHOYCIB BKE MEPEBULITUIN TEPMIH CITYKOH.
3aranpHa KUTBKICTh TPaMBaiB 1 TposieiOyciB 3meHmmiacs Ha 54% 1 49% BiANOBIIHO
y 3piBHsHHI 3 1990-Mu pokamu, a KiIbKiCTh BaroHiB metpo — Ha 50% [ 1].

B pamkax €spometicbkoi 3enmenoi Kauru nmns YkpaiHu mnpioputeTom €
eKoJiorizarlisi TpaHcnopTy. Lle Bkitouae 3MEHIIEHHS BUKHIIB MApHUKOBHUX Ta3iB Ha
90%, 30UIbLIEHHSI YaCTKW CTaJMX BUJIIB TPAHCIOPTY (3aTI3HUYHUN Ta BHYTPILIHIN
BOJAHUI TPAHCIIOPT), MOCUJICHHSI CTAaHAAPTIB BUKUIIB JUJISI TPAHCIOPTHHUX 3ac001B 3
JBUTYHAMH BHYTPIIIHBOTO 3TOPSHHS, a TaKOX PO3BUTOK 1HOPACTPYKTYpH IS
eJIeKTpOMOO1LITIB. BripoBaiykKeHHs €KOJIOTTYHO YHCTOrO TPAHCIOPTY MOKPAIIUTH SIKICTh
MOBITPS Ta 33J0BOJBHUTD 3pOCTa0U1 NOTPEOU HACENIEeHHs B MOOLIBHOCTI [ 1].

3 oIy Ha OmMHCaHl MPOOJIEMH Ta MOTEHITIAl PO3BUTKY €ICKTPOTPAHCIIOPTY,
BUHUKAE MOTpeda y BCeOIUHOMY aHaji31 MOTOYHOTro crany i€l ramy3t. SWOT-anani3
JI03BOJISIE CUCTEMATU3YBAaTH CHJIbHI Ta CJIa0Kl CTOPOHM, a TaKOXK OI[IHUTH 30BHIIIHI
MOXJIMBOCTI ¥ 3arpo3u, mo (OPMYIOTh TMEPCIEKTHUBU TOMABINOI €KOJIoT13aIlli
MICBKOTO TPaHCIIOPTY.
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Tabmug 1. SWOT-anamni3 eekTpoTpaHCIopTy

CunbHi ctopon# (Strengths)

Cna6ki croponu (Weaknesses)

AOCOIOTHA BIJCYTHICTH JIOKAJHbHUX BHKHIIB
3a0pyanioBauiB (NOy, CO, PM)

BHecok y mominmeHHs SKOCTI MOBITPSI.
Panukanbue 3HMKEHHS aKyCTHYHOTO
HABaHTAXXCHHS y MICBKUX arjioMepamisx.
Eneprernuna e(peKTUBHICTh: €JIEKTPOIBUTYHHU
MaroTh KK/ monan 90%.

Iarerpamist cuctem ADAS, aBrominoTis, V2X-
TEXHOJIOT1H.

MiHnimizamiss  eKcIuryaTalliiHUX — BHTpaT y
nopiBHsHHI 3 JIB3 (BiACyTHICTH TEXHIYHHX
pinuH, GIIBTPIB, CBIYOK TOIIIO).

[IpsMuii TO3UTUBHUI BIUIMB Ha 370pOB’S

IpOMa/isiH, 0c00JIMBO B yMoOBax
I'yCTOHACEJIeHUX YpOaHICTUYHHX 30H.
Junamiunuii  po3BuTok R&D  cekropy
(axymysiTopw, rpadeHOBi KOMIipKH,
CYIIEPKOHAECHCATOPH).

Bucoka mowarkoBa Bapricth — Oap’ep s
MacoOBOI'O BIIPOBAJIKEHHSI.

Obmesxenuit 3anac xony — (akTop TPUBOTH
KOpHUCTYBadiB (range anxiety).
HenocratHiii piBeHb PO3BUTKY
iHppacTpyKTypH B perioHax.

Yac 3apsaaku  MepeBHINyEe dYac KIaCHYHOT
3arpaBKH.

3aJIeKHICTh BiJl IMIOPTHUX aKyMYJISITOPHUX
TEXHOJIOT1H Ta eJIEKTPOHIKH.

CKJIagHICTh TIPOIECY YTHIII3AIIT Ta TepepoOKH
BIJINIpaIlbOBaHUX OaTapen.

Icuyroua eHeprocucreMa KpaiHW 3HAYHOIO
mipoto opientoBana Ha TEC Tta AEC, mo
3HIDKYE "3eeHui" mpodiib TPAHCTIOPTY.
By3bkuii MOJEIbHUHN ACOPTUMEHT
eJIEKTPOMOO1ITIB HAa BHYTPITHBOMY PHHKY.

3apsaaHOl

Moskmuocti (Opportunities)

3arposu (Threats)

AKTHUBI3aIlis Jep)KaBHUX MPOTPaM ITiATPUMKH:

JOTalii, MUIBroBe ONOJATKyBaHHS, green-
bonus.

CtBOpeHHs YMOB IUIA JIOKasi3arii
BHUPOOHHMIITBA KOMITOHEHTIB
€JIEKTPOTPAHCIIOPTY.

InHoBanii y cdepi Oatapeil: TBepAOTUIBHI
€JIEMEHTH, [IBHUJKAa 3apsaka, 30UIbLICHA

IIUTBHICTD €Heprii.

Cunepris 3 BJIE (BigHOBIIOBaHI JpKepena
eHeprii): COHAYHI 3apsi/iHl cTaHIii, smart-grid.
ComuianbHui TPEHI Ha €KOJIOTIYHY CB1JIOMICTD:

3pOCTaHHs  MOMMTY  Ccepel  MOJIoJII Ta
KOPIIOPATHBHOTO CEKTOPY.

BnpoBamxkenns  koHuenuii  Mobility-as-a-
Service (MaaS).

HecTabinpHicTh y OCTayaHHI €1EKTPOEHEPTii,
0COOJIMBO B YMOBaX €HEPreTHUHUX KPH3.
Hepo3BuHena  mMepeka  cHemiajicTiB 3
00CIyroByBaHHS €J1EKTPOMOOITIB.
I'eonomiTHYHA 3aI€KHICTD BiJI TOCTAYAJILHUKIB
JITII0, KOOAIBTY, P1IKO3EMEIbHUX METAIB.
Pusuku 3miHU nep)kaBHOT MOMITHKU (BlAMIHA
cyOcuiii, MUTHE pEeryJIIOBaHH).

Konkypenuis 3 60Ky riOpuaHOro TpaHCHOPTY
Ta 1HHOBauiHux JIB3 (Ha cuHTeTHYHOMY

HaJILHOMY).

[ToreHuiiiHi  peryiasTOpHI BUKIMKH IIOAO
yTHIII3A1l1] aKyMYyJISITOPIB.

He3indopmanist Ta Mipu Tpo  HEAOMIKHU

eJIEKTPOMOOLIIB — Oap’ep JUIsl CIIOKHUBaya.

Pesynabratn SWOT-ananizy mNigkpecioTh HEOOXIAHICTh KOMIUIEKCHOTO
CTpATETIYHOTO MIAXOAY N0 MOJEpHI3aIii TpaHcmopTHOi cuctemu. Ha ocHOBI
BUSIBJICHUX YMHHUKIB OyJI0 c)OPMOBAHO JOPOKHIO KapTy MEPEXOY MICT JIO CTAIOTO
€KOJIOTIYHOTO  TPAHCHOPTYy, sKa mepeadadyac  TOCHIJOBHE  BIPOBADKEHHS
TEXHOJIOTIYHUX, 1HPPACTPYKTYPHHUX 1 opraHizamiiHux pimenb. Lleit crpareriuamii
IJIaH OXOIUTIOE HU3KY IHHOBAIIMHUX 1HIIIATUB, 5IK1 3a0e3ne4yath e(heKTUBHUN Nepexil
710 €KOTPAHCIIOPTY.

KoHuentyanbHUil miaxig 10 CTBOPEHHS OPOXKHBOI KapTH MEPEXOAy MICT Ha
€KOJIOTTYHUI TPAHCIIOPT MOKE MICTUTH TakKi KJIIO4OB1 a3y 1 etanu (Tadauus 2).
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Tabnumg 2. Etanu Ta iHCTpyMEHTH peatizallii JOpoKHBO1 KapTH MEePexXoay MICT Ha
€KOJIOT1YHUHN TPAHCHOPT

daza Ki1t0uoBi KOMIIOHEHTH Omnuc
1.  Crpareriune | [aTerparis JAHUX Ta | AHam3 TpaHCOPTHOI iHPpaCcTPyKTypu Ta
MPOEKTYBAHHS Ta | CTPATETIYHUN ayauT imenTUdiKaIis npiopUTETHUX MPOOIEM.
MirOTOBKA Po3poOka crpaterii cranoro | Po3pobka  moBroctpokoBoro — OaueHHs
€KOCHUCTEMH PO3BUTKY PO3BHUTKY €KOJIOTIYHOTO TPAHCIOPTY.
MOOIIBHOCTI dinaHncoBa apxiTekTypa | Busnauennst mxepen GiHaHCYBaHHS IS
IHBECTHIII peatizailii eKoJIOTIYHUX 1HIIIaTHB.

Oprani3amniiina cuHepris

CniBmpans 3 MiCBHKOIO

[IOT'OUKEHHS 3MIH

BIIAJI0I0,

2. Texuomoriune
BIIPOBADKCHHS Ta
iHTeTparnii
«3EJIEHUX)
pimeHs

A nanrrarist
3aco0iB

TPaHCIOPTHUX

BBeneHHs B eKCIUTyaTalito eneKTpoOyciB i
ra30MOTOPHUX aBTOOYCIB.

IadpactpykrypHa iHTErparis

CTBOpEHHS 3apsATHHUX CTAHIIIN Ta 3aMIPABOK.
JUIS HOBUX €KOJIONIYHHMX TpPaHCIOPTHHX
3aco00iB.

Onmneparriiina OITUMI3allis
MapUIpyTHOT MEpexi

OHOBIIGHHS MapHIPYTHOI Mepexi JuIs
3HIDKCHHSI JTyOJIFOBaHHSI Ta IIiJIBUILICHHS
€(EeKTUBHOCTI.

3. Inutenexty

Cmapr-3ynuakn  Ta  iH}O-

BripoBamkeHHs iHTEPaKTUBHUX 3YIHHOK 3

TPaHCHOPTY

ami3arist CUCTEMU iH(OpMaLIfHUMU CUCTEMaMU B pealbHOMY
TpaHCHIOPTY  Ta Jaci.

MTOCHJICHHS Hudposizaris ceppiciB MoOuIbHI AOAATKU, €JIEKTPOHHI KBUTKH,
0e3nexu OE3KOHTAKTHA OIIATA.

4. Macoge | [loBHa 3amiHa TpaHCHIOPTY [lepexin Bijg AM3EIBHOTO TPAHCIIOPTY O
BIIPOBA/KEHHS Ta €KOJIOT1YHOTO.

MacmTabyBaHHs | MyHIlMITAIBEHHIA aBTOIAPK dopMyBaHHS aBTOMAPKY Ha €KOJOTIYHOMY
€KOJIOTTYHOTO NaJIUBI.

TPAHCIIOPTY InTerpanis 3 iHmuMu Bugamu | O0’eqHaHHS €KOJOTIYHOTO TPAHCIOPTY 3

BEJIOCUIIE THUMHU Ta MIIOX1THUMHA
MapIpyTamu JUTS 3MEHIIEHHS
HABaHTA)XKCHHS Ha MiCHKUN TPAHCIIOPT.

[lepexin A0 €KOJOTIYHOTO MICHKOTO TPAHCIIOPTY — L€ HE JIMIIE BUKJIUK, ajne i
MO>KJIUBICTh JUIsl YKPAiHCBKMX MICT 3pOOMTH PIIIYYHA KPOK Yy HANpPSMKY CTaJoro
PO3BUTKY. Y CIIIIIIHA peajizallis J0pOKHbOI KapTH 3aJIeKUTh Bl CKOOPIMHOBAHUX il
Ha BCIX pIBHSX: JAEp>KaBHOMY, MYyHIUMIAILHOMY Ta HpuBaTHoOMY. I[HBecTuuii B
€KOTPAHCTIOPT, MOJICPHI3aIlis IHGPACTPYKTYPH Ta MATPUMKA IHHOBAIIIHN JayTh 3MOTY
HE JINIIE 3MEHIIUTH €KOJIOTIYHE HAaBAaHTAXXEHHS, a H MIABUILMUTH SKICTh KUTTS

TpPOMAJIsH,
CYYacCHIIIMHU.

3pOoOMBIIN  YKPATHCHKI

MicTa KOMGOPTHIIIUMH,

Oe3NeyHilmMMa |

Jliteparypa

1.Yapkina T. 10., 3agos B. O., IOpuux O. A. CydacHuii cTaH Ta IEPCIEKTUBU
PO3BUTKY BIJHOBJICHHS 1 po30yJOBH TPAHCHOPTHOI 1H(PACTPYKTypu B YKpaiHi.
Arpocsit. 2024. Ne 6. 103-112.
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YK 658.1.004 .
IHJIOCKA MOJEJIb BUIITPOBYBAHHS €BPOITEMCBKOI'O KOJIA
ABTOMOBUIBHOI'O TPAHCIIOPTY

IManbkiB Irop BacuiboBuY, 3100yBayd BUIIOT OCBITH
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu

BaxxnnBoro XapaKTepUCTUKOIO MaHEBPEHOCTI aBTOMOOUIBHOIO TPAHCIIOPTY €
MPOXOJ/IPKEHHS €BPOINENUCHKOr0 Koja 3 MaKCHMMaJbHO MOXIMBOIO IMIBHUIKICTIO [1].
MopentoBaHHs MPOBOJUIOCH 3 MaKCUMalIbHUM (DIKCOBAHUM KYTOM MOBOPOTY
KepoBaHUX Koyric 8=46° Ta MaKCUMaJIbHO MOKJIMBOIO IMIBUJKICTIO [2].

Ha puc. 1 maBemeHi pe3yiabTaTd MaTEMaTUYHOTO MOJEIIOBAHHS TPAEKTOPid
PyXy XapakTepHHUX TOUOK 3WJICHOBAaHOTO aBTOOyca TMpu MHOTro BXOJKEHHI B
€BPOIEUCHKE KOJIO JIJISl PI3HUX BUIIAJIKIB MPUKIIAJaHHA TATOBOTO 3yCUJUISI T BaplaHTIB
3aBaHTaXXCHHS [3].

thetrdd, v=1 & cnopamacenmnt 3 theta=48, =5 5 noana naca X1

Puc. 1 — ManeBp eBpornelicbke K010 3uneHoBaHoro KT3

[lepmmii BapiaHT MaHEBpPY «€Bpomeichbke Koio» (puc. 1) HaBeaeHW s
BUTIAAKY MPHUKIAJaHHS TATOBOro 3ycwinisl X,#0 Ta TUIBKH CHOPSADKEHOT Macu
34JICHOBAHOTO aBTOOyca, IS SKOTO CTIMKICTh Ha MIBUAKOCTI v=5,8 Mm/c 1mie He
BTpavaeThes. [Ipu 301IbIIEHH] MBUAKOCTI 34JIEHOBAHUM aBTOOYC 30epirae CTilKICTbh
pyXy, aje Moro rabapuTHI TOYKH BXKE€ BUXOIATH 32 MEXKI, BU3HAYEHI MaHEBPOM
€BPOIIEUCHKE KOJIO.

VY npyromy BapiaHTi pO3IVISIHYTUH BHMaJ0K MaHeBpy 3a X»#0 Ta moBHIN Maci
34JIEHOBAHOTO0 aBTOOyca (BJlacHA Maca Ta IOBHE 3aBAaHTAXECHHSA MacakUupami).
CTiiKICTh TAaKOTO BapiaHTy 30epiraeTbCst JUIIE J0 MIBUAKOCTI v=5,3 M/C, 10 HUXKYE
YUM JJIs Tepiioro Bapianty. Ilpu 301blIeHH]I IBUAKOCTI JO 3Ha4eHHS V=54 m/c
CIIOCTEPIraeThCsl BTpaTa CTIMKOCTI. SIKIIO 3BEpHYTH yBary Ha UY€pBOHY JIIHIIO, SKa
OIKCY€E TPAEKTOPIIO PyXy LEHTpa Mac MEpIIOi JaHKH, TO BUAHO SIK HEHTP CIOYATKy
BUXOJIUTHh HA KPHUBY 31 3MIHHUM PajiiyCoM, aJie 3 YaCOM BUXOJUTh Ha CTAJUU pajiyc,
10 CBIYUTH MPO TE IO MapaMeTPu CUCTEMHU OJIM3bK1 A0 BTPATU CTIHKOCTI.
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YK 658.1.004
THHOBAIIIHHI XAPAKTEPUCTUKHU ABTOCEPBICHUX IOCJIYT B
HIANMPUEMTCBAX AT'POITPOMUCJIOBOI'O KOMIVIEKCY

IHononuyk Mukuta OJjekciiioBu4, 3100yBa4 BUIIOT OCBITH
Hayionanvnuii ynieepcumem oiopecypcis i npupoookopucmyeanus Yxpainu

binbme 60% aBToNMOOWTENIB B yMOBaX KpWU3U BIIMOBHJIMCS BIJ TOCIYT, SIKI
MPOIOHYIOTH aBTOMaicTepHi. CaMOCTIMHHUI PEMOHT aBTOMOOUISI — HE HAWTIPIIHA
BapilaHT EKOHOMIi TpOIIeH, SIKIO0 BJIACHUK pPO3OHUpAEThCA B TEXHilll, ab0 Mae
3HAMOMOTr0 aBTOCIIOCAps. BUIbIIICTh aBTOBIACHUKIB HAMararoThCsl 00CITyroByBaTUCS
Ha OJHOMY 1 TOMY 3K aBTOCEPBICI, SIKICTh SKOTO iX BJIAILITOBYE. AJie 1HO/1 BUHUKAE
He0oOX1HICTh B peMoHTI, sikuM 11e CTO He 3aliMaeThcsi. byBae Tak, 1110 nepcoHan Ha
CEpBICI 3MIHIOETHCA, 1 SIKICTh X pOOOTH B)KE€ HE BIAIITOBYE. BUHMKae HEOOX1IHICTh B
MOIIYKY HOBOT'O CEPBICY TEXHIYHOTO OOCITYyrOBYBaHHS.

BukonanHst mpoctoro peMoHty cuinamu mianpuemtca AITK moxe OyTu HaBITh
KOPUCHUM: aBTOBJIACHUK OyJie B Kypci OyJOBM MallWHH, 3a0IIaJIUTh Ha YCYHEHHI
HE3HAYHMX TMOJIOMOK 1 TOKYIUI Joporux 3amyacTud. Ilpore mpodecionanu ne
PEKOMEH/IyIOTh CaMOCTIHHO BHUKOHYBATH CKJIaJHI Ky30BHI pOOOTH, 110 BHUMAararoTh
3HaHb 1 IOCBIJly, @ TAKOXK 3aCTOCYBAaHHS CIICIIAIBHUX IHCTPYMEHTIB. IMIOpTH1 g0poTi
MalIMHUA Kpamie oOCIyroByBaTH IO TapaHTii B Jujepchkux LeHTpax. [lomaTkoBa
nepeBara roJjisirae B ToMy, 110 aBTOJIIOOUTENIO HE TOTPIOHO OyJie MIyKaTH 3am4yacTHHH,
neperuiayyBaTi 3a TEPMIHOBICTh J0CTaBKU. lle M03BOMMTH 3a0mIaguTh 4ac, HEPBH 1
rpomri. Tomy OIBIIICT, ABTOBJIACHUKIB HAMararThCs OOCIYyroByBaTHUCS B
aBTOCEPBICI, SIKUHM IX BIAIITOBYE. AJie 1HOJI BUHUKAE HEOOXIHICTh B PEMOHTI, SIKUM
e CTO nHe 3aiimaeThes. ByBae Tak, 1110 mepcoHal Ha CEePBIC 3MIHIOEThCS, 1 SKICTh 1X
poboTu Bxke He BiramToBye [1]. BuHukae HEOOXITHICTH B MOILIYKY HOBOIO CEPBICY
TexHIYHOro o0ciayroByBaHHs. [1{o0 miniOpaTu xopouiuii cepBic HEOOX1HO CIIiIKYBaTH
MIeBHUM KPUTEPISIM SIK1 HaBEJICH1 B TaOIuI 1.
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Ta6nuns 1 — Kputepii cepsiciB

XapakTepucTuKa

Orrc

30BHIIIHII BUATIIAI

YucTi 30BHI 1 BecepearHi OOKCH, OXaifH1 CITIBPOOITHUKH, MOPSIOK Ha
poOOUYMX MICISIX — BCE 1€ BUMAara€ iHBECTHUIIIN, 1 SKIIO0 BIACHUK HE
MOCKYMHBCSI HA HUX, 3HAYUTH BIH CEPUO3HO CTABUTHCSA HE TUIBKHU JI0
MoAiOHNX «ApiOHMIBY, a W 10 HAWBAXIMBINIUX MHUTaHb POOOTH
nignpuemMcTBa. KpiM Toro, 3rajiani 30BHIIIHI 03HAKW — CBITYCHHS PiBHS
IUCLUIUIIHA B KOJIEKTHUBI.

JliaJior 3 KJIiEHTOM

Yu € ma CTO xomm'torepHa 6a3a KIIi€HTIB, IPOMOHYIOTHCS M BapiaHTH
pH miAOOPi 3am4acTHH 1 po3paxyHKax 3a BAKOHAHY poOOTy, Yd MOKHA
posmnarutucs uepe3 6ank? IlinnmpueMcTBoO, iK€ JOPOKUTH CBOIM 1M'SIM
1 BiIMoOBizae 3a CBOIO poOOTY, 3aBXKAW IMparHe X04 y YOMYCh IIIiTH
HA3YCTPI4 KIIEHTOBI.

YMoBH TapaHTii

Ha >kxanb, OBHOIIIHHA TapaHTis Ha BUKOHAHUH aBTOCEPBICOM PEMOHT
abo TexoOcayroByBaHHS B Halll 4ac Bce Ie piakictb. HaBiTe Ha
Oaratbox cepitozuux CTO rapanTiiiHi 3000B'si3aHHS ~ OyBalOTh
«PO3MHMTI» IIIJIOK HU3KOKO YMOB 1 3aCTEPEIKEHb. AJle TYT BOKJIMBUN BIKE
cam ¢akT — YM TOTOBA MAWCTEPHS BIAMOBIIATH 32 BUKOHAHY poOOTY?
Tomy moTpiOHO 200 MOTOHKYBATHCS HA HAJAHHS 3aIT9aCTUH MaCTEPHI,
a00 MOroJXKYyBaTH YMOBH rapaHTii Ha OJJHY TUIBKU pOOOTY.

Jomyck kiieHTa B
pEM30HY

AJMiHICTpallis, SKa JJO03BOJSIE BIACHUKY MAIIMHU CIIOCTEpIiratd 3a
PEMOHTOM, BIIEBHEHA B CBOIX CITIBPOOITHHMKAX 1 HE 0OITHCS, IO BIACHUK
aBTOMOO1IIS TOOAYHTH IOCH 3aiiBe. Lle 3 BemMKuM cTyreneM WMOBIPHOCTI
HiITBEP/UKY€E BUCOKY SIKICTh PEMOHTY. BapiaHTiB Moxke OyTu JBa: KITI€HT
criocrepirae 3a po0OOTOI0 3 IOro MalIMHOIO Yepe3 CKISHY CTIHY
CHeLiaIbHOT KIMHATH O4YiKyBaHHS a00 3aiIIOBIIN O€310CepeIHbO B LieX. Y
JpYroMy BUIAAKy s 3a0e3nedyeHHs Oe3NeKd KIIEHT MpPOXOIUTh
KOPOTKHUH IHCTPYKTAX 1 OIATAETHCS B KACKY 1 SICKPABHM OJIAIT.

ITepconan

B Vkpaini ©Oararo mnocrayajibHMKIB 3alyacTMH 1 PEMOHTHOTO
o0nasiHaHHA NPOBOJATH CBOi BJIACHI CEMIHApU JUISL MIJIPUEMCTB-
naptHepiB, B ToMmy uucm ans MexadikiB CTO. Jlumiomu mpo
3aKIHYEHHS KypCIB aBTOME€XaHika 0arato 4oro BapTi (B TOMY YHCII 1
OyKBaJbHO), OCKIUIBKH, 3 OJHOTO OOKYy, O3HA4yaloTh, IO BIACHUK
MaicTepHi He IKOAYe IpollIeil Hi Ha MIrOTOBKY CBOTO MEepCOHaly, Hi
Ha 3aKYIBIIO SKICHOTO OCHAILIEHHS 1 3aM4acTHH. A 3 1HIIOTO — (akT
HaBYaHHS TOBOPHUTH NPO MEBHUI piBEHb BU3HAHHS CTAHIII.

BinkpuTticth

HasBHicTh 1H(poOpMamii mpo cepBic TEXHIYHOrO OOCIYyrOBYBAaHHS B
IntepHeti (Ha He3anexHUX (opymax). 3BepTaiiTe yBary Ha aBTOpIB
BIJI'YKiB, BOHU MOBUHHI OyTH pealbHUMH JIOAbMH 3 aKKayHTamH 1 3
ICTOpI€IO B COLIIaIbHUX Mepexax. Takox BaxiuBa ydacte CTO B Oyib-
SKUX PeUTHHIaxX, KOHKypcax MalcTpiB, MpodeciiiHuX 3MaraHHsax i T.J.
Binkpure XUTTS NIANPUEMCTBA CTaHE XOPOLIMM CBITYEHHSIM HOTO
HaJIHHOCTI, K€ BUXOAWUTH, IO 3a Horo poOOTy mepea HaMu
pYy4aroThCs aBTOPUTETHI KOMICIi, IO CKJIAJAlOThCs 3 MpodeciiHHuX
eKCIepTiB.
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Tomy Ha Bubip CTO kpaille BUTpaATUTH YUMAJIO 3yCHJIb, QK€ 1X KUIBKICTh B
ChOTOJIHI AyXe BeluKa. BiiaBmm Ounbliie 4yacy Ha MOIIYKY CEpBICY, aBTOBIACHHUK
ICTOTHO 3a0MaANTh HA PEMOHTI aBTO [2].

Omke Id TONErmeHHS TOMYyKy OakaHOTO  CepBICY  TEXHIYHOTO
oOcyroByBaHHs 0yJI0 BUPIIIIEHO po3poOuTH iH(POpMaIliifHy CUCTEMY sika O HajgaBasa
MO>KJIMBICTB 3 JIETKICTIO 3HAWUTH HEOOX1THUH CepBiC 1 HAaBaTH JeTalbHy iH()OpMaIrito
PO HBOTO.
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EnexkTpoTpaHcnopT 4acTo CHpUHMAEThCS SK TMaHaues [Uis EKOJOTTYHHX
po0sIeM Cy4acHHUX MICT. be3lryMHi ByJIHIIl, YACTE MOBITPS Ta 3MEHIIICHHS 3aJI€KHOCTI
BiJI BHUKOIIHMX BHJIIB TaJiBa — OCh 00pa3, SKUH MaIiOTh IPUXUIBHUKH
enekTpoMoOuTiB. [IpoTe 3a Mi€r0 11€aiCTUYHOI0 KapTUHOK XOBAaOTHCS CKJIAJHI
NUTaHHA, SKI  10OTpeOyroTh  rHOokoro  aHamizy.  JlMCKycis  HaBKOJIO
eJIEKTPOTPAHCTIOPTY BEJETHCS HE MEPIINi PiK, 1 KO)KHAa CTOPOHA Ma€ CBOT apTryMEHTH.
3 oaHOro OOKYy — 3MEHILIEHHS WIKIJJIMNBUX BHUKHUIIB, €HEpPreTUYHa HE3aJeKHICTh 1
TEXHOJIOTIYHUM TTporpec. 3 1HIIOro — BUCOKA BapTICTh, CKJIa/IHA yTUIII3allisl OaTapeii Ta
HEJIOCTaTHbO pO3BUHEHA IHPpacTpyKTypa. ToX 4yM NIMCHO €NEeKTPOTPAHCIOPT — 1€
MaiiOyTHE, YU MU JIMIIIE )KEHEMOCS 3a 11€ajli30BAaHOI0 MPIEIO.

[Tompu 3HMKEHHS BapTOCTI EIEKTPOMOOUTIB y OCTaHHI POKH, IXHS ITIHA BCE IIIE
3aJIMINAETHCS BUINOIO TIOPIBHSHO 3 TpaauiiiHUMU aBTOMOOUIsIMH. Ile oOymoBieHO
BHCOKOIO  BApTICTIO aKyMyJIATODHUX OaTapeil Ta HEOOXIMHICTIO PO30yI0BH
1HbpacTpyKTypH 178 3apsaaky. Ornepaiiiiiii BUTPATH HUXKY1 3aBIIKHA BiJICYTHOCTI BUTpAT
Ha MaJlbHE Ta CIPOLICHOMY OOCIYTOBYBAaHHIO €JIeKTPOJABUTYHIB. [IpoTe, un 1ocTaTHRO
IILOTO JIJISl MIBUKOI OKYITHOCTI, BHTOJla 3HAYHOIO MIPOIO 3aJI€KUTh BiJl JIEP’KaBHUX
cyOcHIii, MOIaTKOBUX IMUIBI Ta BAPTOCTI eJleKTpoeHeprii. Jleski kpaiHu BKe CTBOPUIH
CHPUSTIIMBI YMOBH, aJi€ 1HIII 1IIe Ha cTapTi. MacoBe BOPOBAIKEHHS €IEKTPOTPAHCIIOPTY
norpeOye MaclITaOHUX I1HBECTULIN y 3apsaHy 1HGpacTpykTypy. be3 1poro HaBiTh
HAIOCKOHATIIINHN €IeKTPOMOOUIb 3ATUIINTHCS JUILE HIIIEBUM MIPOTYKTOM.

? HaykoBwuii kepiBHUK — 3arypcbkuii Oner MukonaifoBud 1.e.H., Ipodecop
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Ta6mun 1 [opiBHsnbHA TabMUIIS IEpeBar 1 HEAOJIKIB €JIEKTPOTPAHCIIOPTY Ta
TPaIUIIIHHOTO TPAHCIIOPTY

‘KpI/ITepiﬁ HEneKTpOTpchnopT “TpazmuiﬁHI/Iﬁ tpaucnopt ([B3) |
.. . . . . Bucokwuii piBenb BukuaiB CO: Ta HITUX
Exonoriunicts BizncyTHICTD HIKIIMBUX BUKHIIB !
3a0pyIHIOBAYiB
Baprictp JlemeBie oOCIyroByBaHHs, MEHIIT Jopoxunii OeH3UH/TU3€eNb, YacTila
eKCILTyaTarii BUTPATH HA 3alIPaBKy norpeda B peMOHTI
3amac xo1 OOMexxeHuH, 3aJIeKUTh BiJl eMHOCTI || Benmukwii 3amac X0y, MIBHIKE
Y Oarapei 3anpaBJeHHS

‘Qac "3anpaBku" H 3apsiika MOKe TPUBATH FOJAUHU “3anpaBKa 3aiiMa€e KiJbKa XBUJIUH
JlocTynHICTb Mauio 3apsiiHUX CTaHLIN y Po3BuHeHa Meperka aBTO3apaBHUX
iHbpacTpykTypu |mopiBHsHHI 3 A3C CTaHLIN
[ToTyxHICTb 1 Bucokuii kpyTHUI MOMEHT, IIBHUIKH | Bicoka MakcuMasbHa MIBUIKICTb,
IIBUKICTH pPO3TiH 0COOJIMBO Y CIIOPTUBHUX MOJIEICH
Tepmin ciyx0u JloBroBiuHMM (MEHILIE PYXOMUX BinbI iHTeHCHBHUIA 3HOC IBUTYHA Ta
JBUTYHA YaCTHH) KOpOOKU mepeaay

. Bucoxkuii piBeHb 11ymy, 0COOIUBO
lym besmymMuunii pyx p yMy y

TU3EITbHUX aBTO
Bruus Ha N .
OBKLIS BupoOuunTBo 6aTapei cTBoproe Buno6yTok i mepepoOka Ha)TH TaKOX
€KOJIOT1YHE HaBaHTaKEHHS HIKOJIATH JOBKULITIO
BHPOOHUIITBA
‘I_IiHa aBTO H Buia BapTicTh MOKYIIKH H Jemmenini, 0coOJIMBO BXKMBaH1
epKaBHA . YacTo 101aTKOBE OMOJATKYBaHHS uyepe3

H. p [Tinpru, cyOcuaii Ha MOKYTKY . y p
MiTPUMKA BHCOKI BUKH]IN

BiacyTHIiCTh MIKIVIMBUX BUKHUAIB y MICII €KCIUTyaTalllii — OJWUH 13 TOJOBHUX
apryMEHTIB Ha KOPUCTH eIeKTpoTpaHcnopty. [Ipore BUpoOHUIITBO €NeKTpOeHEPrii Ta
aKyMYJISITOPIB yC€ 1€ 3aJUIIAEThCS 3aJICKHUM BiJl PECypCiB, 110 MOXKYTh IIKOJIUTH
JTOBKULTIO. YTHii3alist 6atapeld — yu He HalO1abIna npoodiema. Jlitiii-ionHi 6arapei
MICTATh TOKCHYHI PEYOBUHHU, 1 IXHE TOBTOPHE BUKOPUCTAHHS TIOKH 10 TEXHOJIOTTYHO
ckiagHe Ta BuTparHe. llapamokcanbHOo, ane B KpaiHax 13 TPagUIIAHOIO
E€HEPrOCUCTEMOIO EJIEKTPOTPAHCIIOPT MOXKE HaBITh 301IbITyBaTH BUKUIU CO2, SKIIO
€JIEKTPOEHEPTisl BUPOOISETHCA 3 BYruuid uu HapTu. Uu copaBal Taky TEXHOJOTIIO
MO’KHA BBKATH «3€JICHOI0» aJIbTEPHATHBOIO, HAa JAHOMY €TaIli.

CBITOBI J1iiepH y BIIPOBAKEeHHI eflekTpoTpancnopty — Kutaii, Hopserisi, CILIA —
IHBECTYIOTh Y 3apsAHy 1HQPACTPYKTYpY Ta CTUMYJIOIOThH KYIIBIIIO €JIeKTpoMoOiiiB. B
VYkpaini curtyainist 3HauHo cknafHima: Ha 2020 pik HamiuyBanocs juie 3582 3apsHi
CTaHIIi{, Y0T0 KPUTHYHO HEIOCTATHHO IS MAaCOBOTO TMEPEXOay Ha eIEKTPOTPAHCIIOPT.
3apsHi CTaHIlT — 1€ JIMIE BepIrHa alicOepra. BUHUKae MUTaHHS: K CIIEKTpOMEpEekKa
BIIOPAETLCS 31 30UIBIIICHMM HaBaHTaXeHHsAM? Uu He mpu3BeAe Ie 0 JOKAIBHHUX
eHepreTuyHrux Kpu3? B okpemMux KpaiHax po3IisialoTh MOKIJIHMBICTH BUKOPHUCTaHHS
eJIEKTPOMOOLITIB SIK MOOUTbHUX €HEProOaHKiB — BOHM MOXKYTh HE TUIbKU CIIOXKHUBATH, a U
BIJ/IaBaTH EJIEKTPOSHEPTII0 B MEPeXkKy. Ta 4uM roToBa HAMpHKIA] YKpaiHa 0 TaKuX
pileHs?
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EnextpoTrpancnopt cropaBai MOKE CTaTH KJIOYEM [0 €KOJOTIYHO YHCTOTrO
MalOyTHBOTO, ajieé MOKW L0 BiH OUIbIIE 3aleXHUTh BiJ] EKOHOMIYHUX peanii, HiX
CTBOpIOE iX. UM BapTO KBAamUTHCS 3 MEPEXOJIOM Ha EIEKTPOTPAHCIOPT, SKIIO IS
IFOTO HEMA€ HeOOXiHOT iH(PACTPYKTYPH Ta YU MPHUHECE 1€ TY €KOJOTIYHY KOPHUCTD
npo sky Mu aymaemo? lle murtanHs, SKi MOTPeOYIOTh PETENBHOrO aHamizy Ta
CTpaTeriuHoro miaxoay. I xoua cBIT pyxaeTbcs B Oik enekTpudikaliii TpaHCHOPTY,
OaslaHC MI>K €KOHOMIKOIO Ta €KOJIOTI€I0 3ATHIIAETHCS BIIKPUTOIO TEMOIO.
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YK 658.1.004 ) )
CTPYKTYPHE MOAEJIOBAHHA BUPOBHUYO0I EKCIIJTYATAIII
ABTOMOBIJIIB AT'POITPOMUCJIOBUM IMIAITPUEMTCBOM

Ceren Jlapis IMuTpiBHa, 3100yBayka BUIOT OCBITH
Hayionanvruil ynisepcumem oiopecypcis i npupoookopucmyseauus Ykpainu

CtpykTypHEe  MOJEIIOBaHHS  BUPOOHMYOI  €KCIUTyaTalli  aBTOMOOLIIB
BUKOHYBAJIOCh Ha OCHOBI BXIHUX JaHUX, SKI JOCIKYBINCh Ha arpapHoOMy
nignpueMcTBl KuiBcbkoi 00macTi, sike 3aliMa€eTbCsl MEPEBE3CHHSMU BAHTAXIB Y
MICBKOMY, MIXKMICBKOMY Ta MIKHAPOAHOMY CIOJTY4YeHHAX. /ISl 1bOoro miAnpueMcTBa
ctaHoM Ha 11.02.2025 aktyansHuMH OyJU Taki mapameTpu:

- cepenHs coOiBapTicTh 1 kM npodiry AT3 3 BanTaxkem — 280 rpH/KM;

- cepenHs co0iIBapTICTh MPOCTOIO aBTOTPAHCIIOPTHOTO 3aco0y — 120 rpH/ros;

- BapTICTh KymiBJi iH(OpMAIli Mpo iCHYyIOUYl 3aMOBJICHHS Y MOCEPEIHUKIB —
280 rpH;

- IOX1J Bil mpoAaxy iHdopmarlii mpo HasBHI 3aMOBJICHHS MapTHEpaMm (1HIIMM
ATII) — 280 rpH;

- KUJIbKICTh TPAHCIIOPTHUX MYHKTIB, SIK1 BXOJSATh B OJHY 30HY OOCIYTOBYBaHHS
—24;

- IUIOIIa TEpPUTOpii, SKa OKpeCleHa SK OJHa 30Ha OOCIyroByBaHHS, —
156,2 tuc.ra;
- KUJTbKICTh aBTOTPAHCIIOPTHUX 3acO01B, sIKI 00CTYyTOBYIOTh 33/1aHy 30HY, — 10;
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- TOPU3OHT IJIaHYyBaHHS (MEpioJi, BIPOIOBK IKOTO B HAsBHOCTI € 3aMOBJICHHS
Ha BUKOHAHHS TIEPEBE3CHHS BaHTAXYy, 1 INIAHYETHCS TAKUH TPAHCTIOPTHUN TIPOIIEC) —
72 Tox;

- KUTBKICTh aBTOTPAHCTIOPTHUX 3aC001B, K1 MO’KHA OPEHIyBaTH, — HEOOME)KCHA,

- 9aCcOBI IapaMeTPH 3aMOBJICHD € JOCIIKSHUMH 1 Hanepe 1 BIIOMUMH.

CraBwiach 3a7a4a — BUKOHATH TIJIaH TOPU30HTY MPOTHO3YBAHHS TAKUM YHHOM,
abu oTpuUMaTH MaKCUMaJIbHUNA TPUOYTOK, BUKOPUCTABIIM TIPH IIHOMY BJIACHI
aBTOTPAHCIIOPTHI 3aCOOM, OPEH TyBABIITN HEOOX1IH1, @ TAKOXK 3/IIMCHUBIIN MaHIITy IS
3 HasgBHOIO 1H(OPMAIIIEI0 CTOCOBHO HAsSBHUX YW BIJICYTHIX 3aMOBJIeHb. [Ipu 1iomy
JOMYCKAEThCSI, L0 OKpPEeMl 3aMOBJIEHHS He OyIyTh BHUKOHYBaTHUCh uepe3 iX
HeBUT1IHICTS [1]. ko micns po3noainy AT3 aeski 3 HUX OyAyTh HEPO3MOIIJICHUMH,
TOA1 BOHM 3JalOThCA B OpeHAY. SIKIIO BHACIIJOK aHaji3dy HasBHUX 3aMOBJICHb
BUSIBJISIETBCS HEJTOCTATHS KUIBKICTh HEOOX1THUX U1 iepeBe3eHHs AT3 y mepeBi3HUKa,
TOJI1 BIH OPEHJIYE iX y CBOIX MapTHEPIB 1Mo koomnepaiiii [2]. Takum 4uHOM, B pe3yJibTaTi
omTuMi3amii BHOWPAIOTHECA Ti BaplaHTH PO3MOALTY 3aMOBJICHB, SKI JalOTh
MaKCUMaJbHUI MPUOYTOK MPH 3aTaHUX MTOYATKOBUX JAHUX.

[Ipy BuUKOHaHHI ONTHMMI3allll Hamepesa HEBIAOMO, NpPH SKIA KUIBKOCTI
HeoOxiHuX AT3 npuOyTOK BijJ BUKOHAHHS IIJIaHY MEPEBE3€Hb 0y/1€ MAaKCUMaIbHUM.
ToMy 3acTocoBaHO ITeparliiHe MOJEIIOBAHHS IPU 3MiHI KIUIBKOCTI 3aIIsTHUX JJIs
nepese3eHb AT3. Tak camo, TOKPOKOBO, 3MIHIOBAIMCH MMOKA3HUKU BX1JTHOTO MTOTOKY
3aMOBJICHb: KOE(IIIEHT HEPIBHOMIPHOCTI TPUBAJIOCTI BUKOHAHHSA 3aMOBJICHb 1
KoedilieHT cyMmicHOCTI 3amMoBjIeHb. Ha puc. 1 mokazaHo npukiaj pe3yabTaTy OJHOTO
KPOKY ONTHMI3allii 1HTErPOBAHOTO TPAHCIIOPTHOTO TMPOIECY NPH KUIBKOCTI
HEOOX1THUX aBTOTpaHCTIOPTHUX 3ac001B R=1. Po3paxyHku mpencTaBieHi B JoaaTkax
E6-E12. Koedimient cymicHocTi 3amoBiieHb cTaHoBuTh Kc = 0,6, koedimieHT
HEPIBHOMIPHOCTI 3aMoBiIeHb — 1 = 1,8. Ha puc. 1 — 2 npuiinari taki no3HaueHHs: 0 —
MOYaTKOBE (PIKTUBHE 3aMOBJICHHSI, AK€ O3Ha4ae (opMallbHUIA MOYaToK mpouecy; F —
KiHIIeBE (PIKTUBHE 3aMOBJICHHSI, sIKE O3Ha4Ya€ (PopMalibHE 3aBEPIICHHS MTPOIIECY.

TN
|[} |—>(_}|—|n —»
_x J

h

Puc. 1 — OnTtumanbHa cxema BUKOHaHHS 3aMOBJIEHB ITpu R = 1

Sk BUAHO 3 puc. | onTUMaNbHUM € BaplaHT BUKOHAHHS JIMIIE JBOX 3aMOBJIEHb
NelO 1 Nel y naBenenomy mopsiaky. [IpuOyTok, sikMil OTpUMY€ETbCS MPU LBOMY,
ctaHoBuTh 10418 rpH. [Ipu upomy, yactuna npuOyTKy oTpumyeThes: a) 71,7% — Big
BUKOHAHHS JBOX 3aMOBJeHb; 0) 16,8% — Bim mpomaxy iHdopmarii mpo 8§ iHIIUX
BifoMuXx 3amMoBiIeHB (Ne 2, No 3, Ne 4, No 5, No 6, Ne 7, Ne 8, Ne 9); B) 11,5% — Big 3gaui
B opeHny HezamissHux AT3. Ilpu mpomy B OopeHIy 3Aar0Thes 4 aBTOTPAHCIOPTHI
3aco0u. KiabKicTh BITaCHUX aBTOTPAHCIIOPTHUX 3aCO0IB BCHOTO — 3.

Ha puc. 2 moka3zaHo onTuMajdbHUN BapiaHT BUKOHAHHS 3aMOBJICHb, SIKIIO
MPUITYCTUTH, IO KUTBKICTh BUIBHUX aBTOTPAHCIIOPTHUX 3ac00iB — R = 2.
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Puc. 2 — OnTumanbHa cxeMa BUKOHAHHS 3aMOBJIEHB TIpu R = 2.

Y upoMmy Bumaaky (puc. 2) BUKOHY€TbCS 6 3amoBieHb. [IpuOyTok, sikuit
OTPUMYETHCS MPU LIOMY, CTaHOBUTH 14815 rpH. YacTuHa npuOyTKYy OTPUMYETHCS:
a) 87,2% — BiJ] BAKOHAHHSIM IIECTH 3aMOBJIEHb; 0) 6,7% — Bix npogaxy iHdopmarrii
npo 4 i Bigomi 3aMoBiieHHs (Ne3, Ne 4, No 5, Ne 7); B) 6,1% — Bix 3/1a4i B OpeHIy
HE 3aJIITHUX Yy MPOIIEC] EPEBE3eHb aBTOTPAHCIOPTHUX 3ac001B. [Ipu IboMy B OpeHTy
3J1al0ThCS 3 aBTOTPAHCIIOPTHI 3aCO0MU.
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YK 658.1.004
METO/ NPOI'HO3YBAHHA 3MIHU JIAT'HOCTUYHUX ITAPAMETPIB
JABUI'YHIB BEJIMKOBAHTAKHUX ABTOMOBLJIIB
B CITIEHIAJIBHUX PEXKNUMAX

CoboseBcbkuit MukoJsia IropoBuy, 3100yBay BUIIIO1 OCBITH
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu

Hocsruenns et « TpancnoptHoi crpaterii Ykpainu 10 2030 poky» MOXIHBE,
30KpeMa, dYepe3 3ampoBa/DKEHHS TeNeMaTHYHUX CHUCTEM Ha TPAHCIOPTI, SIKi
J03BOJISIIOTH 00’ emHaTH 00’ ekt iHGpacTpykTypH, KT3 Ta koprctyBadiB (omnepaTopin)
KT3 [1]. IIpukmamom 3aco0y TeneMaTWkH, MO0 BXXKE BHUKOPUCTOBYETHCSA, € CMapT-
taxorpad, SKuUM T03BOJSE 3a0€3MEUUTH B3aEMOJII0 B PEXUMI pPEaTbHOTO dYacy
KopHucTyBaua, iHppactpykrypu ta KT3 [2].

Cwmapr-Taxorpad — apyre MOKOMIHHS HU(PPOBUX KOHTPOJBHUX MPHUCTPOIB
(TaxorpadiB), SIKi MAIOTh J0JATKOBI (GyHKIIIT BU3HAYCHHSI TeorpadiyHIX KOOPIUHAT Ta
MO>KJIUBICTBH 0€3ApOTOBOI mepeayvi nanux [3].

HoBi @yHKIIIT TOBHOIO MipOI0 BUKOPUCTOBYIOTh TEJIEMATUYHI CUCTEMH, TaK1 K
cynyTHukoBe mno3uliionyBaHHsi (GNSS) [4] Ta BunuieHuit 3B’SI30K OJM3BKOI il
(DSRC) [5].
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CxemaTtuyHo poboTa cmapT-Taxorpada BkazaHa Ha cxeMi (puc. 1).

Puc. 1 — ®yHkuioHyBaHHs cMapT-Taxorpada

Cmapr-Taxorpagu TEXHIYHO MarOTh MOJIMBICTb BCTAHOBIIIOBAaTH 3B’SI30K 3
IHIIMMHU  I0AAaTKaMU TEJIEMAaTUKH, TaKUMHU SK IHTEJEKTyaJbHE MapKyBaHHS a0o
JOJIaTKH 1100 OIJIaTH 3a JOPOTY Yepe3 TapMOHI30BaHMM 1HTEpdeic IHTeNeKTyaaIbHOl
TpaHCIOPTHOI cucteMu 3a gonomororo DSRC.

BnpoBamxenHns cMapT-TaxorpadiB CpusiTUME IMiIBUIIICHHIO PIBHS COIIAIEHOTO
3aXUCTY BOJIIiB, O€3MEKH JOPOKHBOTO PYXY, TOOPOCOBICHIA KOHKYPEHIIIT Ha PUHKY
MOCJIYyT aBTOMOOUIBHOTO TPAHCHOPTY, YCKJIQJAHUTh MAaHIMYJIIOBAHHS JAHUMU
Taxorpada, 3ampoBaJiuTh HOBI PErJIAaMEHTH POOOTH MailcTepeHb 3 0OCIyrOBYBAHHS
TaxorpadiB, MiJIBUILIATG €(QEKTUBHICTh CUCTEMU KOHTPOJIO PEXUMIB Mpall Ta
BIJIMOYMHKY BOJIIB, @ TAKOK JO3BOJIMTH CKOPOTUTH aIMIHICTPATUBHI BUTPATH.
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YK 658.1.004
VDASH PROFESSIONAL VOLVO DIAGNOSTICS

Rybak Maksum Oleksandrovych, higher education applicant
National University of Life an Environmental Sceince of Ukraine

VDASH (Fig. 1) is a sophisticated software designed for Windows Vista /7 / 8
/ 10 / 11 operating systems, requiring an internet connection to function. Its primary
purpose is the diagnosis and software update of personal Volvo vehicles through the
OBD II connector. For full compatibility, VDASH is designed for use with the Volvo
DiCE cable, based on the J2534 chipset — either the original cable or a proven clone
from China. Alternatively, you can use Super J2534 or Mongoose JLR cable, instead
of DiCE.

F peee> VDASH 2.0
7 05T 0

Universal Volvo Tool

N

D5TS sro.

Bélehradska 858/23 TS

120 00 Praha 2 T @ PRIPONT Cs} _

% T YVICM714661275162

VAT €Z03175421

o DS TS o (% UPLATNIT VOUCHER DATA LOGGING MOJE HIS TORIE ‘
| |

n SLEDUITE NAS FB Mo KNIHA 12D "EE sop % Aovimistrace
|
| ‘ | |

& DONGLE @' HLEDE! TUNING ®4 ZADATVIN ‘

@ s1UETOOTH MODUL

Vin: YV1CM714661275163
Znacka: Volvo
Model: XC40
Motor: D524474
Prevodovka: TF-205C AWD
Rol: 2006
Trh: Global
Chassis: 275163
o Platforma: P2
Vybert B L UpozomitnaSTK  yoyima: Sweden - Torslanda Plant VCT 21
CEM: € f 3
ECM: |
Aktualizace:

Fig. 1 — VDASH 2.0

VDASH offers the following features:

« Removal of the 180 km/h (112 mph) speed limit on MY2021 and newer models
(maximum speed 250 km/h or 155 mph).

« Diagnostics — reading / deleting DTC error codes (Fig. 2).

« Detection of odometer tampering with 99% accuracy (for P1, P2, P3, SPA,
CMA).

« Resetting service intervals — SRI.

« Changing the language of the onboard computer and radio.

« Engine performance enhancement through engine control unit software
updates.
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« Vehicle configuration adjustments (disabling STOP/START, enabling video
playback while driving, activating independent heating, cruise control, onboard
computer, changing region from USA to EU, etc.).

« Decoding PIN for CEM and ECM units.

« Adding / removing ignition keys and remote controls.

« Pairing SCL and SCU units.

« Copying / cloning electronic modules.

« Injector coding.

« Live data logging.

« Reading READINESS codes.

« Managing vehicle service history.

« Monitoring upcoming technical inspections.

« Printing protocols from service sessions.

« Maintaining a driving logbook in combination with VDD — VDASH Dongle.

« Supported vehicles - typically all vehicles from 1999 to the present, excluding
the S/V40 first generation from 1996.
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Fig. 2 — Diagnostics — reading / deleting DTC
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CEKIIA
TEXHIYHE ITEPEOCHAILEHHA JJOPOXHBOI'O I'OCITOJJAPCTBA,
ABTOTEXHIYHA EKCITEPTH3A TA BE3IIEKA JOPOKHBOIO PYXY

UDC 656.1
THE IMPACT OF COORDINATED SIGNAL CONTROL
ON TRAFFIC FLOW PARAMETERS

Fuad Dashdamirov, PhD, Associate Professor,
Turan Verdiyev, PhD, Associate Professor,
Logistics and Transport Institute, Azerbaijan Technical University, Baku, Azerbaijan.
e-mail: dr.fuad@mail.ru

One of the main challenges of urban transport infrastructure remains traffic
congestion and delays within the street and road network.The rapid increase in the
number of vehicles necessitates the implementation of various regulatory and
organizational measures in cities. Before resorting to costly infrastructural solutions,
specialists typically attempt to optimize traffic management. One of the effective tools
in this regard is coordinated traffic signal control, commonly referred to as the "green
wave" system, which ensures uninterrupted traffic flow on major urban corridors.

In many large cities around the world, this control system is widely implemented
as a key instrument in mitigating road congestion. However, the practical
implementation of coordinated control is often accompanied by a number of
organizational and technical challenges.

The aim of this study is to analyze the changes in traffic delay indicators on
streets intersecting arterial roads as a result of implementing coordinated signal control.
Special attention is paid to the assessment of vehicle time losses and the overall
efficiency of the implemented coordination strategy. To achieve this objective, delays
were analyzed and compared on approaches to the main arterial road as well as on
intersecting streets. Additionally, a methodology was developed for assessing time
losses for individual vehicles and the traffic flow as a whole along the studied segment.

The study examines the impact of the "green wave" mode on traffic flow
parameters. A comparative analysis was conducted for pre- and post-implementation
conditions of coordinated control. Intersection delays were assessed using the Webster
method, the HCM 2010 methodology, and simulation results. Field measurements
(vehicle speed and traffic volume) were carried out at seven intersections within the
street network of Baku. For simulation-based experiments, a coordinated control model
was developed using the PTV VISSIM software environment.

The developed microsimulation model was used to verify the effectiveness of
coordinated control in reducing delays on the arterial road, while also evaluating the
corresponding increase in delays on intersecting streets. A comprehensive assessment
of time losses was performed for both before and after the implementation of
synchronized traffic signal operation. The results obtained through all three evaluation
methods indicate that while coordinated control leads to a significant reduction in
delays along the main corridor, delays on intersecting streets increase noticeably.
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As shown in Figure 4, the total vehicle delay across both arterial and cross streets
did not decrease when comparing isolated intersection control with coordinated signal
control on the main street. In fact, simulation results for the case under study indicate
that the total delay increased by approximately 10 hours.

155
150
145
140

135
130
125
120
115
110

with Webster HCM20 methodology with mock tests

methodology
B Before the implementation of harmonized regulation

Hours

B After the implementation of the agreed regulation

Figure 1. Comparison of total delay time at intersections before and after the
implementation of coordinated control

These findings suggest that when implementing coordinated signal control on
arterial roads, it is essential to account not only for delay reductions on the main
corridor but also for potential increases in delay on cross streets. In this context, the
proposed evaluation methodology can serve as a comprehensive tool for assessing the
overall effectiveness of coordinated signal control, taking into account all elements of
the urban traffic network.
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JlomenuyHa goroMora — 1€ HaUmpoCTilN HEBIAKIAIHI i, 110 BUKOHYIOThCS
Oe3rmocepeTHbO Ha MICIIl MOJIii TEPMIHOBO IMICJIsl TpaBMU. 3a3BUYail, BOHA HAJIA€THCA
HE MEJIMYHUMHU IIpalliBHUKAMH, a 0c00aMu, 10 Ha MOMEHT 0111 3HaXOAThCS TOPYyY,
Oe3mocepeHb0 Ha Micil abo MoOJM3y BiJ MOCTPaXKIANIOro. 3aKoHOJaBya Oaza
YkpaiHu periiaMeHTye TMOpSIOK HaJaHHS JOMEIWYHOI JOMOMOTH ocobaM Tpu
HEBIJIKJIAJIHUX CTaHaX, y T.4. B YMOBaxX 00H0BUX A1il. MiIHICTEPCTBO OXOPOHH 3/10POB’ S
Ykpainn 9.03.2022 p. 3arBepawiio Haka3 Ned441l «llopsimok HamaHHA TOMEAUYHOT
JIOTIOMOTH MOCTPAXKJAIMM B yMOBaxX OOMOBHUX I1i/BOEHHOTO craHy». lluM Hakazom
BU3HAYCHO MEXaHI3M Ta 00'€eM HagaHHS JOMEIWYHOI JOTIOMOTH TIOCTPaXKIATUM
BHACJIIOK 00MOBUX [11if / BOEHHOTO CTaHy 0COOaMH, sIKi HE MalOTh MEIUYHOI OCBITH,
aJie 3a CBOIMH CITy’kKOOBHMH 00OB'sI3KaM1 TTOBUHHI HAJaBaTH JOMEIUYHY TIOTIOMOTY.

Jii, mocmioBHICTS Ta 00'eM HagaHHS JOMEAUYHOI JOIOMOTH IMOCTPaXKIaIuM
3aJIeXaTh BiJl 30HU 3arpo3u. 3HAXOIYUCH B 30HI MPSMOT 3arpO3H CII1J] 32 MOXKJIUBOCTI
MEPEMICTUTUCH B YKPUTTS, HaJIaTH CaMOJIOTIOMOTY, y0e3neunTu cebe BiJl OTpUMaHHS
JIOAATKOBHX IOpaHeHb. [Ipy HalaHH1 JOMEIMYHOI TOTOMOTH HEOO0X1JHO OOMEKHUTHCH
raciHHAM BOTHIO Ha TUIl TOCTPAXKIAJIOr0 Ta 3YNUHKOK MACHBHOI 30BHIIIHBOT
KpOBOTEUI MPSIMUM THCKOM Ha paHy a00 BUKOPHCTAHHSIM JIOCTYITHUX KPOBOCITIMHHHUX
JOKTYTIB Y pas3l KpOBOTEUl 3 KIHIIBKH. SIKIIIO HE BUJHO KpaiB paHHU, KPOBOCIIMHHUMN
JOKTYT HAKJIQJaeThCsl MaKCHMaJIbHO BHCOKO Ha KIiHIIBKA. Yac HakIaJIaHHS
KPOBOCIIMHHOTO JIKTyTa CJIiJI BKa3yBaTH Yy O€3MEUHIlIii 30H1 HaAaHHS JOMEIUYHOL
nonoMord. He motpi6bHO poOUTH cpo0 MOCIA0UTH YU 3HATH JIKCYT JI0 MOMEHTY
OTJISITy TOCTpaXKaaaoro meaukoM. [lpu mopyiieHiil CBIJOMOCTI Ta HEMOKIJIHUBOCTI
NEPEMICTUTHU MOCTPAXKAATIOTO B YKPUTTS YU 30HY HEMPSAMOI 3arpO3H MOCTPAXKIATIOr0
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CJIi] TOBEPHYTH Ha JKUBIT YU y cTablIbHE 00KOBE MosioxKeHHs. [Ipu cripobi eBakyarrii
MOCTPAXKJAJIOT0 B YKPUTTS YW HACTYNHY 30HY HEOOXITHO OI[IHUTH O€3MeyHICTh il
3MIACHEHHS, BPaxOBYIOUM IIISX MEPEMIIICHHS MOCTPaXkIajioro, MOro macy Tijia,
3arpo3y 30BHIIIHIX YUHHUKIB, B TOMY YHCIII OOHOBHUX JIH.

J1ii, mOoCTiTOBHICTH Ta 00'€M HaAaHHS JOMEIUYHOT JOITOMOTH IMOCTPAKIATUM B
30H1 HEMPSAMOT 3arpo3u:

1) cnmig OWIHUTH CTaH MOCTPAXAajJoro, JAOTPUMYIOUUCH HACTYITHOI
MOCJIIJOBHOCTI: OLIHUTH HAasIBHICTh 30BHIIITHLOT MACUBHOT KPOBOTEYI Ta 3 ii HASBHOCTI
HAKJIACTU KPOBOCHMHHUMI JIKTYT 1 3aTaMIIOHYBAaTU paHy a00 BUKOPHUCTATHU MPSMUN
TUCK Ha paHy; OLIHUTU MPOXIJAHICTh JUXAIBHUX IUISIXIB, MOMEPEAHHO OIIIHUBIIN
PIBEHB CBIJIOMOCTI TOCTPaXKAAJIOT0, IIUISIXOM ITPOCTOT0 3BepTaHHs: "Bu MmeHe uyere?".
Skiio nmocTpaxaanuil He pearye, To He00X1IHO 3a0€3MeUUTH MPOXiTHICTh TUXATbHUX
NUISIXIB Ta OIIHUTH JuxaHHs 10 10 cek. 3a BiACYTHOCTI AMXaHHS CJiJ] pO3MOYATH
CEpIIEBO-JIETCHEBY pEaHIMAllilO; 3a HAsBHOCTI JUXaHHS Ta BiJICYTHBOI CBIJJOMOCTI -
NIATPUMYBATH MPOXIJHICTh AMXAJbHUX MLUISIXIB MaHyaJlbHO YW 3a0e3MeuYrBIIN
cTab1IbHE OOKOBE MOJIOKEHHSI.

[Tpn MacUBHUX TpaBMax OOIHYYS y MOCTPAKIAIOTO, TKUW 3HAXOAUTHCS Y CTaHi
B CB1JIOMOCTI HEOOX1/IHO: HAQJJaTH 3pYYHOIO MOJIOKEHHS - CUJISTUM 3 HAXUJICHUM BIIEPE]T
TyJTyOOM; OTJISIHYTH TPYIHY KJIITKY Ha TIPEAMET MPOHUKHUX MTOPAaHEHb, 32 X HASIBHOCTI
HAKJIACTH TIOB'SI3KM 3 BOJAOHEIIPOHUKHOTO MaTepiay. SKio micis iX HakIagaHHsI CTaH
MOCTPAXK/IAJIOT0 PI3KO TMOTIPIIMBCS, - TO Tpeba 3HATU TOB’SI3KM Ta OLIbIle HE
3MIACHIOBaTH CHpo0 X HAKIAJaHHS; OTJISSHYTH TOCTPaKJAJIOro 3 TOJOBH JIO HIT,
0COOJIMBY yBary 3BEpHYTH Ha €()EKTHBHICTh 3YMHWHKH 30BHIIIHBOI KPOBOTEUI, SKIIO
Taka Oyna 37iliCHEHa Ha TmomnepeaHboMy ertami. [Ipu TpuBarouiii KpoBOTEYl CIif
3MIACHUTH NPSIMHM TUCK HA paHy 1 3aTaMIIOHYBaTH paHy Ta/ab0 HAKIJIACTH JOJATKOBHIMA
KpOBOCIUHHUN JKIyT. OOOB'SI3KOBO HEOOXITHO BKa3aTH 4Yac HaKJIaJdaHHS JHKTYTa;
3YMUHUTH OyIb-SIKY KPOBOTEUY, sIKa OyJia BUSBIICHA ITi]] 9acC OTJISTY - HAKJIACTH TTOB'I3KH
Ha paHu. Takox HaKIacTH NMOB'SI3KU HA Oy/Ib-sIK1 1HIII paHU, B TOMY YHCJIl OMIKOBI.

He cnig TamnoHyBatu 4M 3A1MCHIOBATH HAJMIPHUWA TUCK HA paHH TOJIOBH, HE
MO>KHA TaMITOHYBAaTH PaHU TPYAHOI KIITKH YU KUBOTA, HAKJIAJATH TUCHYYI TTOB'SI3KA
Ha OKO. 32 MOXJIMBOCTI HEOOX1THO 3IIMICHUTH BUKIUK €KCTPEHOT MEAMYHOT IONTOMOTH
Ta JOTPUMYBATUCh BKa3iBOK JHCIIETYEPA IPUHAOMY BUKIIHKY.

Hakazom MinictepctBa oOoponn VYkpainu 29 uepBHs 2024 poky Ne436
3atBepmkeHl «OOCiIru HaJaHHS JOMEIUYHOI JTONOMOTH, SKI HAQJArOThCS IIJI dYac
BeJICHHS 0OMOBHX JIi¥i Ta MIATOTOBKU CHJI O€3MEKH 1 CHJ1 000POHHU 3a MPU3HAYCHHSIM Y
TaKTUIHUX yMOBax». L{i OOCATH yCTaHOBIIOIOTH 00'€M JTOMEIMYHOI JOIIOMOTH, KU
HAJa€ThCsl BIMCHKOBOCTY)KOOBIISIMU TIiJl 4Yac BEJICHHS BOEHHUX I, BHKOHAHHS
0OMOBHX 3aBJIaHb, 3IMCHCHHS 1HITNX 3aXO0/1B 3 HAIllOHAILHO1 OC3IEKH 1 00OPOHH.

Ornan mocTpaXianux Ta HaAaHHS 1M JOMEIWYHOI JIOMOMOTH TIOBUHHI
npoBoauTuch 3a airoputMoM MARCH PAWS 3 mocTiiiHOIO NMEpeoliHKO CTaHy
noctpaxaainoro. MARCH PAWS - anrnomoBHa aOpeBiaTypa aiaropuTmy HaJaHHS
JOTIOMOT'H TOCTpaXAaioMy: MacuBHa kpoBoTeua (Massive bleeding), AnxanbHi HIIsSXH
(Airway), nuxannsa (Respiration), kpoBooOir (Circulation), rimorepMmis Ta TpaBMma
rosioBu (Hypothermia/head injuries), 3ne6osenns (Pain), antu6iotuku (Antibiotics),
panu (Wounds), munyBanss (Splinting).
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[Ipu HamaHHI TOMTOMOT'H TOCTPAXKAAJIOMY HEOOX1THO MOCTIMHO KOMYHIKYBaTH 3
HUM Ta TICUXOJIOTIYHO HOro miaTpuMyBaTu. JloMenuyHa JOTIOMOTA HAIA€ThCS yciMa
BICHKOBOCITYKOOBIISIMH IIISIXOM CaMO- Ta B3a€EMOJIOTIOMOTH.

JlomenuuHa momoMora po3MIUpeHa TOAUISEThCA HAa TpU PiBHI: 0a30BHH,
CepenHiid Ta BUIMI. ba3oBUM piBHEM TOMEIMYHOI JOMIOMOTH PO3IIUPEHOI MTOBUHHI
BOJIOMITH yci Oe3 BHHATKY OQIIepH, a TaKOX IICIA IPOXOMKCHHS BIIIMOBIIHOL
¢daxoBoi mAroTOoBKM ab0 Kypcy MiABHINEHHS KBai(ikaiii BiliCHBKOBOCITYXOOBIII
PSAIOBOT0, CEPHKAHTCHKOIO 1 CTAPIIMHCHKOTO CKIIAdY.

Jlns HajmaHHSA JAOMEIUWYHOI JOMOMOIM MOCTPaXKJATUM HEOOXIJTHO BOJIOMITU
[IJTUM TIEPEJIIKOM HABUYOK Ta IHTEpPBEHIIM. BOHM BKIIIOYAIOTh: COPTYBaHHS 3a
HAsSIBHOCTI JIEKUIBKOX MOCTPAKIAINX; MPAMHUM THCK Ha paHy IS 3yIIMHKH KPOBOTEUI;
BUKOPUCTAHHA TYpHIKETa JJIsl 3yIUHKH KPOBOTEY1; TAMIIOHYBAaHHS paHU; HAKJIa/IaHHS
TUCHYYOI TIOB'SI3KM; MaHyaJlbHE BIJHOBJICHHS MPOXITHOCTI AMXAJbHUX IUIAXIB;
MaHyaJlbHE BUJAJICHHS CTOPOHHIX TUT 3 POTOBOi MOPOKHUHU; OIVISIA Ta MajbIallis
TPYJIHOI KIIITKU; TIEPEBE/ICHHS B CTa0LIbHE OOKOBE MOJIOKEHHS; IEPEeBIPKA JUXAHHS Ta
BU3HAYCHHS HOTO YaCTOTH, BHW3HAUCHHS Ta OIlIHKA IMyJIbCy, HaAKIaJaHHSI Ta
3aKpIIUICHHS] THYYKHX, IMIIPOBI30BAaHWX INMH MPW O3HAKaX IEpeIoMYy; HaKJIaJaHHS
MOB'S30K Ta JOTJSAA 3a paHaM{; BUKOPUCTAaHHS HONI I TPaHCIOPTYyBaHHS
noctpaxaamx. Ocobu, 10 HANaOTh JAOMEAWYHY JOIMOMOTY TOBUHHI BMITH
BU3HAYUTH O3HAKH/CUMIOTOMH Yy TOCTPaXAAIMUX: 30BHIIIHBOI MAacCHBHOI KpPOBOTEUI;
OOCTPYKIIli BEpPXHIX JMXAJbHUX HUISIXIB; TPAaBM TPYAHOI KIITKH, IO 3arpoxKylOTh
YKUTTIO; HAMPY>KEHOTO MTHEBMOTOPAKCY; LIOKY; TPaBM T'OJIOBH, OKa; IIEPEIOMY KICTOK;
IHTaJISAIMHUX YITKOIKEHb.

SAx mpaBuio, ocoba, sKka Ha/lae JOMEIUYHY JOMOMOTY HE Ma€ IpaBa J1aBaTH
MOTEPIUIOMY OyIb-SK1 JIKapChKi 3aCOOU.

Jliteparypa

4. Iopsaok HaJaHHS JOMEAUYHOI JOMTOMOTH OCTPAKIAJIUM B YMOBaxX 00MOBUX
nii/BoeHHOr0 crany. Haka3z MiHicTtepcTBa 0XOpoHH 310poB’st Ykpainu Ned41 Bin
9.03.2022 p.

5. O0Ocarn HamaHHS JTOMEAWYHOI JIOIIOMOTH, K1 HAJalOThCs T Yac BEJICHHS
OOMOBHX 11 Ta MIATOTOBKU CHJI OE3MEKH 1 CUJI 0OOPOHU 3a MPU3HAUYEHHSM Y TAKTUUHUX
ymoBax. Haka3 MinictepctBa oboponn Ykpainu Ne436 Binx 29.06. 2024 p.

YK 629.362:656.05
CKIIAJHUKHU TAKTUKU KEPYBAHHS ABTOMOBIJIEM, SKI
BU3HAYAIOTDH PIBEHD BE3IIEYHOCTI PYXY

Binokonsb AkiB FOXxumMoBHY, KaH/. TEXH. HAYK, TOLEHT,
JlaBpinenko Ouexcanap TumodiitoBuy, KaHa. TEXH. HAYK,
Hayionanvnuti ynisepcumem biopecypcie i npupo0oKopucmy8anHs;
e-mail: lavrinenko@nubip.edu.ua

EdexTuBHicTh 1 HaaiHICTh NpodeciiiHOi MisNIBHOCTI BOJIS aBTOMOOUIS
3QJICKUTH Bl HOro mnpodeciiiHoi MPUAATHOCTI, SIKa BU3HAYAETHCS KOMILJIEKCOM
XapaKTePUCTUK Y CKJIadl: aHaToMO-(]i310J0TIYHMX, IMCUXOJOTIYHMX, MpodeciitHol
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HiATOTOBJIEHOCTI. XapaKTEPHUM I CyYaCHOTO CEPEOBHILA PyXy € HE TIIbKU HOro
CKJIaJHICTh, a i HemepeaOadyBaHa 3MIHHICTb. TOMy HaIIHHICTH BOJIA CYTTEBO
3aJIeKUTh B HOro 34aTHOCTI KPUTHUYHO OIIIHIOBATH BJACHI MOXIIHMBOCTI Yy pasi
HENPaBWIBHUX Aii (IIe BU3HAYAETHCS TAKUMH MOPATbHO-TICUXOJIOTTYUHUMU SKOCTSAMU
0COOMCTOCTI, SIK BIMYYTTSA BIAMOBIJAIBHOCTI, AWCHUIUTIHOBAHICTh, Mpodeciiina
CaMOKPUTHYHICTB). OTXxe, HAAIIMHMIA BOI, 3 TOUKH 30py O€3MEUHOTO PYXY, 1€ TaKUH,
KU peasibHO CITIB CTaBJISE€ CBOI MOKIIMBOCTI Ta MOXKJIMBOCTI aBTOMOOLIIS, SIKUM BiH
KEepYye€, Y B3aEMO3B’SI3KY 3 CUTYaIlI€l0, III0 00yMOBJICHA JiSIMH 1HIITUX YYaCHHUKIB PYXY,
JOPOKHIMHU ¥ OTOJJHUMHU YMOBaMHU.

be3neuHicTe pyXy aBTOMOOUIS B TPAHCIOPTHOMY IIOTOLI JOCSTA€ThCA, 32
BU3HAYCHHSIM TIpodecioHaliB, KOJM BOJIM: Mae A00py OIJISI0BICTh 1 37aTHICTH
IPOrHO3YBaTU PO3BUTOK MOJIN; JOTPUMYETbCS O€3MEYHHUX, BIHOCHO BJIACHOTO
aBTOMOOLIIS, IHTEpBANY ¥ IMCTaHIIIT; JOTPUMYETHCS PAIllOHATBHOI IIBUAKOCTI PYXY 3
BpaxyBaHHSIM JOPOXKHBOI 0OCTaHOBKH.

TpuBamicts peakuii Boaisl, ycepeAHEHO, BBAXKAETHCS PIBHOIO 1 ¢, 3a sIKy IpH pyci
31 WBUAKICTIO 60 KM/T01 aBTOMOO1JIb TPOXOAUTH 011t 17 M, a mpu — 90 km/roa — 25 m.
["anbmiBHUE HUIAX 32 IIBUAKOCTI 90 KM/TO1 Ha CyXil acdaibTOBaHii JOpO31 — B MEKax
40 m. OTxe, 3yIMHHUM NUIAX CYTTEBO 3AJIEKUTH BIJl PEaKIli BOJIs HA HEOE3IEKY.

BBaxkaeTbcsi 00TPYHTOBAHOIO T€3a, IO MPHU PyCl aBTOMOOUISI B YMOBaX, KOJIU
HIIIO HE 3aBa)Ka€ MAHIMYJIOBAaTH MOTO MIBHJIKICTIO, BAPTO JOTPUMYBATHUCh ii PiBHSA
0,6...0,7 Big MaKCUMaJIbHOI, 3a3HAYEHOI B TEXHIYHIN XapaKTEepUCTULll (CTOCYEThCA K
€KOHOMIYHOCTI, TaK 1 O€3IMEeYHOCT1).

YHUKHEHHS! HEMOTPIOHUX (HEPIIKO W IIKIJIMBHUX) TaJIbMyBaHb JIOCATAETHCS,
OKpIM 1HIIOTO, TPOTHO3YBaHHSM JIOPOXKHBOI CHUTYyaIlll, TPaBUILHUM BHOOPOM
O€3IMeYHOol JUCTAaHIIIT Ta MBUAKOCTI pyXy. /3 [1/[P: 6e3neuHa JUCTaHIIisA — BiACTaHb J0
TPAHCIIOPTHOTO 3aCc00Y, 10 PyXa€ThCs MOMEpeAy Mo Tiil camiil cMy31, siKa y pasi Horo
panToBOr0 TaJIbMyBaHHS a00 3yNUMHKH AACTh MOXIIMBICTH BOJII€BI TPAaHCIIOPTHOIO
3aco0y, IO PYyXaeTbCs MO3aay, 3amoOIrTH 31TKHEHHIO 0€3 31MCHEHHS Oyab-IKOTO
MaHEBDPY.

BaxnuBoro 00CTaBUHOIO [Jisi O€3MEYHOr0 pyXy AaBTOMOOLIS € HasBHICTh
BUIBHOTO TMPOCTOPY 3iiBa/cripaBa (IHTEpBaji), IOCTATHICTh SKOrO JI03BOJISIE, 32
noTpeOu, 3MIHUTHU P PyXy, YHUKHYTH OOKOBOTO 31ITKHEHHS 3 CyCIHIM aBTOMOOLIEM
Ta IHIOUX HENpUEMHOCTEH. PEeKOMEHIOBaHMU IHTEpBA MIXK aBTOMOOUIIMHM TIpU
MIBUAKOCTI pyXy A0 50 kM/rox — He MeH1ue 1,5 m, a mpu noHan 90 — ve menmie 2,0 M.

OOrin 3 BHUI3IOM Ha 3yCTpPIUHY CMYTy pyXy — L€ CKIaJHUHA 1 OAMH 13
HEOE3MEeYHUX MaHEBPIB, M0 MOTPeOye BiJ BOJIS, OCOOIMBO 3a BHCOKOI IIBHIKOCTI
pyXy, 6€3MOMUIIKOBOTO pO3paxyHKy W TOUHUX KepMyBalIbHUX Jii. PyX mo 3ycTpiuniit
cMy31 Ma€ OyTH HETPHUBAJIUM, CYNPOBOKYBATHCH YBIMKHEHUM JIBUM IMOKaKUYUKOM
MOBOPOTY, a TOBEPTAIOUUCh Y «CBIN» psia (NMEPEKOHABIINCHL Yy OE3MEYHOCTI s
aBTOMOOLIIS, SIKUW OOTaHSAETHCS ), YBIMKHYTH MTPaBUN MOKAXYHUK MOBOPOTY; IIBUIKICTh
pyXy aBTOMOOWIA, KM OOraHsie, Ma€e sIKOMOra OUIbIlI€ MEPEBUILYBATH HIBUIKICTb
pyXy TOro, IKui oOraHsieThcs (HE MEeHIIe, HiXK Ha 15 km/rox).

JIJist yHUKHEHHS 3aCHITUICHHS TP 3yCTPIYHOMY pO3’i3/11 BHOY1 3aCTOCOBYETHCS
OpraHi3alllfHO-TeXHIYHUM crociO: sl Horo peamizaiii aBTOMOOUIb OCHAICHUM
KOMILUIEKTOM hap, K1 IPU3HAYCHI JJIsl OTPUMAHHS JIBa MPUHIIMIIOBO PI3HUX CBITIOBUX
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MY4KIB IPOMEHIB — OJIMH JJIsl OCBITJICHHSI JOPOTH Ha BEJIMKIH BiJICTaH1 (JalbHE CBITIIO),
JpYTHUd — JJI OCBITJIEHHS IOPOTM Ha KOPOTKIiil BijcTaHi, ajne 0e3 3aciimieHHsT BOIis
3YCTPIYHOTO TPAHCIIOPTHOTO 3ac00y (OJIMIKHE CBITIIO).

EdextuBHICTh 1HOTO cmOCO0y BHU3HAYAETHCA HOTO OOOB’S3KOBICTIO IS
BUKOHAHHS BCIMa BOJISIMH, TOOTO MOMEHT TEPEMHKaHHS BOJi€EM cBiTia dap 3
JAIbHBOTO HA ONMKHIN Mae OyTH AJis BOJIIA 3yCTPIYHOTO aBTOMOOLUISI CUTHAJIOM JJIst
BIMOBIAHOT i (1€ HE MpOXaHHs, a BUMOTa). TyT BapTy€ yBaru KilbKa Ba)KJIMBHUX
MOMEHTIB: Mepes TUM, K MEPEeMKHYTH AAJIbHE CBITJIO Ha OJMXKHE CIIJ YBa)KHO
OIIIHUTHU MPOCTIP MK aBTOMOOUISIMH, 10 30JMKYIOTHCS, IMO3asAK MICIsI IePEeMUKaHHS
cBiTJIa pap y BOJIISI 3pa3y K CKOPOTUTHCS BIJICTaHb BUIUMOCTI (SKIIO MPH TaIbHBOMY
CBITJII BUAMMICTh Oysia B Mexkax 140...180 meTpiB, TO micis nepexoay Ha OJMKHE —
oyne 50...60 MeTpiB); OJIHOYACHO 3 NIEPEMHUKAHHSAM CBITJIA 3 JAJIbHBOI'O Ha OJIMDKHE
MOTPiIOHO, HE 3MIHIOIOYH CMYTH PYXY, 3HU3UTH IIBUJIKICTb.

[Ipu pyci aBTOMOOLIb 3a3HA€ BIUIMBY PI3HUX BUMAJKOBUX CHII (YAapHu KOJIC 00
HEpIBHOCTI JOpOTH, OIYHMW BITE€p, YXWIM JOPOTH TOILIO). B pesynbpTaTi BOAIN
3MYLIEHUH MOBEPTAHHSIM KEPMOBOIO KoJieca MO30aBISATUCh HEOAKAHUX BIJIXUJICHD.
OTxe, HaBITh HAa NPAMUX JIUISTHKaX TOPOTHM aBTOMOO1Ib pyXa€eThCsl HEMPSIMOJIIHIMHO 1
pO3MIp CMYTH, HEOOXIMHOI sl WOTO PYXY, - OUHAMIYHULU KOPUOOp, TIEPEBUIIYE
rabapyuTHy IHPUHY aBTOMOOLIS.

BaxnuBo ayig 0O€3MeYHOCTI: Y3rO/UKEHHS BOJIEM Tra0apUTHHX PO3MIPIB 1
MIBUJKOCTI pyXy aBTOMOOUIS Ta JAMHAMIYHOTO KOpUAopy (0coOiMBO Tmpu
KPUBOJIHIHHOMY pyci). 3a HEJOCTaTHbOI IMUPUHU TMPOI3HOI YACTUHU JOPOTHU
(HampuKIIaa, Ha MOCTY) BOJII€BI MOTPIOHO OyTH Ay’K€ YBOXKHHUM TpU po3’i3ll 3
aBTOMOTSITOM (0COOIMBO BETUKOrabapuTHUM), TP TAJIbMYBaHHI SIKOTO MPUYIIT MOXKE
BIIXWJISITUCS BIJ TPAEKTOPIi pyxy Tsraya (1€ MOXe CTBOPUTH HEOE3MEUHY CUTYAIIII0).

TakTrka KepyBaHHS MEPETHLONMPUBOIHUM 1 33 JHHOIIPUBOIHUM aBTOMOOUISIMHU
Ha CJIM3bKII 10p031 BIAPI3HAETHCA.

Koneca 3aanponpuBOAHOTO aBTOMOOUIS (3aAHI) HABaHTAXKEHI KPYTHUM
MOMEHTOM, 1 BOJI€EBI, JJISI MIATPUMAHHS KypPCOBOI CTIMKOCTI PyXy, MNOTPIOHO
MOBOPOTaMU KepMa B OIK 3aHECEHHS (MOXKJIMBO 1 3HMKEHHSM IIBUIKOCTI PYXY)
3anobiratu Homy. [lepeHbONPUBOIHUI aBTOMOOLITb 32 IPSIMOJIIHIMHOTO PyXy HE Mae,
HaBITh Ha CIU3bKIM 10PO31, TEHEHIII1 10 3aHECEHHs (MEepe/iHI Koyieca TATHYTh, a HE
IITOBXAIOTh).

Jliteparypa
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656:711
TPAHCIHIOPTHA MEPEXA SAK OCHOBA ITPOCTOPOBOI'O
IJIAHYBAHHS TEPUTOPIN

Omnanxo Bikropis I'puropiBHa, K.T.H., IOIIEHT,
Hayionanvnuii ynisepcumem biopecypcis i npupo0ooKOpUcmy8aHHus
e-mail: opalko@nubip.edu.ua

Hacningku BoeHHMX Aiii Ha TepuTopli YKpaiHM TPU3BEIU 10 IOTJIMOJEHHS
JTUCIIPOTIOPIIii Y PO3BUTKY PETiOHIB Ta 30UIBIICHHS KUIBKOCTI TEPUTOPIH, sKi
noTpeOyIOTh JepKaBHOI MiATPUMKHA. MoBa i€ PO HACTIAKKA BOEHHOTO Yacy, Takl K
MosiBa TUMYAacOBO  OKYIOBaHUX TEPUTOPIA, NPUKOPJAOHHUX TEPUTOPIA B
HECIIPUSATIMBUX YMOBAX, HAasBHICTh BHYTPIIIHBO MEPEMIIICHUX OCi0, PEIOKOBAHOIO
0i3HEeCy, BUMOTHM IIOAO O€3MeKu, a TakoX NPHUCKOPEHHs MpoueciB ypOaHizauli,
Jerpajaiiss OKpPEeMHUX TEpPUTOpIaJbHUX YTBOPEHb (CLJI, CEJHUIL), 3MEHILCHHS
YUCEIBHOCTI HACEJIEHHS, 1 SIK PE3yJIbTaT HEPIBHOMIPHICTh PETI0HAIBHOTO PO3BUTKY 3a
peCypCcHUM Ta BUPOOHUYMM MOTEHIIaToM. ToMy 0COOJMBOI akTyaJlbHOCTI HaOyBae
0adeHHs 0COOJIMBOCTEN TEPUTOPIATBLHOTO IJIAHYBAaHHS y MOBOEHHUH MEPIOJ 3 TOUKU
30py 3a0e3neyeHHs 30aJaHCOBAHOTO PO3BUTKY TEPUTOPIi, CIPSIMOBAHOIO HA
ONTUMAJIbHE (PYHKIIOHYBaHHSI PErioHy, (YHKIIOHYBaHHA KOXHOI'O PETIOHY SIK
CKJIaJI0BO1 €IUHOTO reorpadiuHoro npocropy.

[ToTpeba macmtabHOi BIIOYJOBM KpaiHM Ta 11 PEriOHIB, IO MOCTPAXKIAIH
BHACIIJIOK POCIHCHKOI arpecii, € akTyaJbHOIO Ta MOTpeOy€e JOCIKEHHS, 30KpeMa, B
aCIeKTi MPOCTOPOBOTO IJIAHYBAHHS TEPUTOPIH.

VYkpaina mae 10CBi] po3pOOKH JOKYMEHTIB IPOCTOPOBOTO TJIaHYBaHHS. 3a Yacu
HEe3aJIe)KHOCTI B YKpaiHi 0ysio po3pobieHo ['eHepanbHy cxeMy MiilaHyBaHHS TEPUTOPIi
VYkpaiHu, sika 0yJia OCHOBOIO JIJIsl TEPUTOPIATIBHOTO TJIaHYBaHHS Ha PErIOHAIbBHOMY Ta
MICLIEBOMY PIBHSIX 1 BU3HaYaJla KOHUENTYaJIbHI MIAXOAN 1O BUKOPUCTAHHS TEPUTOPIi
KpaiHd MPOTATOM JOCTaTHbO TpuBajoro yacy — 20 pokiB. IIpore tepmin ii nii
3aKIHUMBCHL.

Ha ocHOBI HOBUX MiAXOAIB JO TEPUTOPIAJBLHOTO PO3BUTKY y CYYaCHUX
CYCIUIBHO-TIOJIITUYHUX ~ YMOBax  poO3po0JeHl HANpsSMKU  CTPATEriyHOro  Ta
IIPOCTOPOBOIO IJIAaHYBaHHA YKpaiHW, SKI mpencraBiieHl B Jlep»aBHiil cTparerii
perioHansHOTO PO3BUTKY Ha 2021-2027 poxkwu [1].

[IpocTopoBe miaHyBaHHs pO3BUTKY TEPUTOPI MPOBOAUTHCS IIISIXOM BUBUEHHS
TEPUTOPIATHLHOT CTPYKTYPH TIEBHOTO PETIOHY UM HACEJICHOTO MYHKTY, siIKa 3a0e3meuye
CTIMKMIA  COIAJIbHO-€KOHOMIYHUI  PO3BUTOK  perioHiB. Ilpu  MopemroBaHHI
TEPUTOPIATIBHOI CTPYKTYPH PEriOHY, HOro rocrnoAapcTBa Ta PO3CENECHHS OCHOBHHUM
METOJIOJIOTIYHUM TiAXO0J0M € KapKacHHUM miaxij. [mero omopHOro kapkaca TepuTopii
po3pobuB M. bapaHncbkuii [2], aKuii BU3HAYMB , IO caMe KapKkac (popmye TepuTopito,
HaJae il meBHOI KoHGIrypartii. SapaMmu kapkacy € CUCTEMU MIChKHX ocesieHb. MicTa
(GYHKIIOHYIOTh Y TICHOMY B3a€MO3B'SI3KYy 3a JIOMOMOTOIO JIIHIM KOMYHIKAIl#, cepen
SKUX BUJIUISIOTHCS TPAHCTIOPTHI MEPEXKI.

[neto, MOHATTS 1 KOHLETIIII0 OMTOPHOTO Kapkaca po3BuHyB I'. Jlanmo [3]. Jlanmo
BBa)XaB, 1[0 ONOPHUM Kapkac € TeHepali30BaHUM, BUIBHUM BiJ JeTajei,
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reorpadiuauM oOpa3oM KpaiHu abo perioHy, 1 BigoOpa’ka€ OCHOBHI PUCH IXHBOI
TeputopianbHoi opranizaiii. [lpu oMy BiH BHILISB BY3JIOBI Ta JiHINHI €J1eMEHTH
OTIOPHOTO Kapkaca. By3mu omopHOro kapkacy — Iie¢ BEJIuKi, CepeHi abo Malli MicTa,
cella, CeNMINA B 3aJIe)KHOCTI BiJl PiBHS, Ha sIKOMY MPOBOIUTHCS JAOCITIKEHHS (KpaiHa,
MaKpOperioHaIbHUM, PeTiOHATIbHUHN, MyHIIUTIATbHUN ).

JIiH1iH1 €JeMEeHTH OMOPHOTO KapKacy TepUTOpii - 1le TPAaHCIOPTHI Marictpai,
TPAHCTIOPTHI KOPHUAOPU, TPAHCIOPTHI KOMYHIKAIli PETiOHAJLHOTO Ta MiCIIEBOTO
3Ha4YeHHS. B OLIbII MKMPOKOMY PO3YMIHHI MOKHA TOBOPUTH NpO 30ajlaHCOBaHy Ta
3B'SI3aHYy TPAHCIOPTHY MEPEXKY, IO OO0 €AHY€ BaXIMBI OO'€KTH TPaHCIOPTHOI
1HQpacTpyKTypH BCIX BHAIB TPAaHCHOPTY Ta 3a0e3nedye (GyHKIIOHAIBHY €IHICTh
TPAaHCIOPTHOT CUCTEMH, CTIHKHI B3a€MO3B'SI30K Ta TPOCTOPOBUNA PO3BUTOK
HaWOUIBIIMX HACENEHUX IMYHKTIB, €KOHOMIUYHUX IEHTPIB, OCHOBHUX CHUPOBUHHUX Ta
BUPOOHUYUX CEKTOPIB, FT€OCTPATETIYHUX TEPUTOPIH.

OTxe, TpaHCIIOPTHA MEpPEKa € OCHOBOIO KapKacy Oyab-sKOi TEpUTOpIi, 1 TOAI
BUHHUKAE MOTpeOda MPOBOJUTH MOJICTIOBAHHS Ta IPOCKTYBAHHS KapKaciB PeTioHy, ado
TEPUTOPIATIbHUX KapKaciB Ha 0a31l TPAHCIOPTHUX CUCTEM.

[{i1KOM OYEBHIIHO, IO TPAHCHOPTHI MEPEXI SK JIIHINHI €IEMEHTH OIOPHOTO
KapKacy - 1€ HalOUTbII CTIKA YaCTUHA TEPUTOPIAIBHOI CTPYKTYPH TOCIOAApCTBa 1 B
TOM K€ Yac Taka, 1110 TMHAMIYHO PO3BUBAETHCS. 301IbIIICHHS MacIlITa0lB BUPOOHUIITBA
Ta Woro reorpadiuHe MEpEeMIIIEHHS NPHU3BEIU 10 PI3KOrO0 3pPOCTaHHA OO0CATY
TPaHCHOPTHOT pOoOOTHU: 30UIBIICHHS KOHIIGHTpAllli TepeBe3eHb BaHTAXIB Ta
nacakxupiB. 3pOCTaHHs TPAHCIOPTHOI POOOTH TaKOX MOB'SI3aHO 13 3MIHOIO CIOCOOY
KUTTS Jrojge. TakuM 4YMHOM, TOTOKM CHPOBHUHM, MaTtepiajliB, JroJeH, (iHAHCIB
MPOJIOBXKYIOTh PYXaTHUCh, CIUPAIOYUCh Ha ICHYIOUY IHPPACTPYKTYpy, a TaKOX
3MIHIOIOUH i, 10 XapaKTEPU3yEThCs MOSBOI0 HOBUX JOPIT, PO3B'SA30K, MOCTIB. | sk
HACJII0K 3MIHIOETHCS JIOTICTUYHUHN KapKac KpaiHu. B pe3ynbTaTi po3BUTKY MPOIIECY
MaricTpaizamli BiI0yBa€ThCS €KOHOMIYHE CTUCHEHHS TEpUTOpIi uepe3 30JIMKEeHHS
LEHTPIB Ta PETIOHIB.

[Ipn upOMy TpPaHCHIOPTHI MEPEXI KpaiHU BXOIATH TAKOX 10 MIKHAPOIHOL
TPAHCIOPTHOIT CUCTEMH Yepe3 MIKHAPOJIHI TPAHCHIOPTHI KOPUAOPH Ta 1H(OpMaIiiiHi
KOMYHIKaIlll 1 TaKUM YUHOM 3MIHIOIOTh TEPUTOPIAIbHY CTPYKTYPY BHU3HAUYEHOTO
pEerioHy.

V¥ HauionanbHii TpaHCHOPTHIN cTpaTerii Ykpainu Ha nepion 10 2030 poky [4]
3a3HAYCHO, M0 Yepe3 TEPUTOPit0 YKpaiHM TPOXOAUTHh PAJl  MIKHAPOIHHUX
TpaHcopTHUX Kopuaopis: [lan’eBponeiickki TpancnopTHi kopumopu Ne 3, 5, 7, 9;
kopugopu Opranizamii coiBpoOiTHUITBA 3ami3Hums Ne 3, 4, 5, 7, 8, 10;
Tpanc’eBponeiickka TpancnoptHa mepexa (TEN-T), kopumop €Bpormna - KaBkas - A3is
(TPACEKA). BignoBigHo 10 Bu3Ha4YeHHX Jlep:KaBHOIO CTpPATETI€I0 PEriOHATBHOTO
po3BuTKy Ha 2021-2027 poku TepuTopieto YKpaiHH MPOXOIATh BiCIM MIKHAPOTHUX
TpaHcnopTHux kopunopu: Kpitcekuit No3; Kpitcbkuit NeS; Kpiteskuii Ne9; €spona —
Azis; €Bpasiiicekuil; bantuka — Yopue mope; IliBniu-IliBnens; YEC.

BaxxnuBa posb TPaHCIIOPTHOI MEPEX1 y PO3BUTKY TEPUTOPIi MIATBEPIKYETHCS
JOCIIIJIKEHHSIMHU, B IKUX BH3HAYaIacs MPOCTOPOBO-4ACOBA IOCTYMHICTh TEPUTOPIT 1O
BIIHOILICHHIO JI0 1HIIUX OO0’€KTIB [5], TOMYy 3pOo3yMmijio, IO TOJIOBHI JUISHKH
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TPaHCIOPTHUX MaricTpajied BUCTYMAIOTh B SIKOCTI OCEU PO3BUTKY, 5IKI 3a0€3MeUyI0Th
€THICTh TEPUTOPIi Ta €PEKTUBHE 11 BUKOPUCTAHHSI.

[Tanexa FO.M. [6] BBaxae, 1110 3arajJbHO€EBPOIEHCHKI TPAHCIIOPTHI OCI MOXKYTh
OyTH OCHOBOIO IUJIaHYBaJbHOTO KapKacy YKpaiHM 3 ypaxyBaHHSAM CTpPaTEri4HUX
BHYTPIIIHIX 3B’S3KIB y MeXax YKpaiHH, Tak 1 HasgBHUX a00 MOTEHLIWHUX Ocei
PO3BUTKY (HANPHKIIA[, BICh PO3BUTKY B3JIOBXK piku [[HITPO).

OTxe, TPaHCHOPTHI MEPEXi € KapKacoM TEPUTOpii, CIPHUSAIOTH KOHTAKTaM 1
MOOUTBLHOCTI, PeaTi3yloTh CIIOJIYUYCHICTh COIIaJIbHOIO Ta €KOHOMIYHOTO PO3BUTKY
perioHiB, GOpMyBaHHS €IMHOTO IPOCTOPY. BUBUEHHS TPaHCIIOPTHUX MEPEXK Biairpae
BOXJIMBY POJIb Y PO3YMIHHI OCOOJIMBOCTEN TEpUTOPiaIbHOI OpraHi3ailii HaceJIeHHs Ta
rOCIoJIapCTBa PETIOHIB 3 TMO3HUIM 30epe)KeHHs IIJIICHOCTI KpaiHW, ITiABUIIEHHS
e(hEeKTUBHOCTI Ta SIKOCTI il EKOHOMIYHOTO ITPOCTOPY.
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Abstract. Recent research has focused on developing automated systems for
detecting and preventing vehicle aquaplaning. Fichtinger proposed an algorithm using
effect-based criteria to detect aquaplaning risk in rear- wheel-drive vehicles, utilizing
a minimal set of sensors and electronic stability control [1]. Niskanen and Tuononen
[2] explored using accelerometers attached to the inner liner of tyres to detect water
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and aquaplaning conditions. These advancements in tire-road contact monitoring
contribute to improving Advanced Driver Assisting Systems (ADAS). Fallstrand and
Lindstrom [3] examined the suitability of intrusion detection and prevention systems
(IDPS) in automotive systems within the larger framework of automotive safety,
emphasizing the necessity of security measures in progressively intricate vehicle
networks. Yogitha et al. [4] also reviewed lane and object detection techniques for
accident prevention in automated cars, emphasizing deep learning and image
processing for efficient detection. Aquaplaning, or hydroplaning, poses significant
risks to vehicle safety, especially under wet driving conditions. This paper explores
automated aquaplaning detection and prevention systems, integrating existing research
on sensor technologies, accelerometer-based systems, electronic stability control, and
intrusion detection mechanisms. The study emphasizes the use of accelerometers in
real-time tire-road interaction monitoring, developments in aquaplaning detection with
small sensor sets, and potential applications for this technology in the future.

Introduction. Aquaplaning is the loss of traction and control that happens when
a layer of water blocks the tyres' direct contact with the road surface. Road safety must
be improved by preventing aquaplaning, especially in areas that frequently experience
high rainfall. Predictive algorithms, electronic stability controls, and sensor
technologies are used in automated aquaplaning detection and prevention systems to
try to solve this problem [5]. The integration of aquaplaning-related technologies into
contemporary vehicles is examined in this paper, which summarizes the most recent
advancements in this field.

Background. Aquaplaning has been studied extensively over the past few
decades due to its implications for traffic safety. Traditional approaches to mitigating
aquaplaning relied on improved tyre designs and optimized road surfaces. However,
these passive measures must often catch up in rapidly changing conditions. Recent
technological advancements have enabled real-time monitoring of tire-road
interactions  through accelerometers and optical sensors, significantly
enhancingaquaplaning prediction capabilities [5-6]. These technologies complement
electronic stability control systems, which dynamically adjust drive torques to maintain
vehicle stability [7].

Materials and Methods Detection Technologies. Sensors are used in modern
aquaplaning detection systems to monitor environmental factors and tire performance.
Accelerometers, for instance, measure tire deflections brought on by water
accumulation, making it easier to spot aquaplaning situations quickly [2]. Tire
deformation is assessed by optical sensors, like laser triangulation systems, which
provide accurate information on tire-road interactions [2]. Furthermore, wheel speed
sensors integrated into Electronic Stability Control (ESC) systems identify rotational
inconsistencies often accompanying aquaplaning. Onboard computers analyze the data
collected from these sensors to initiate corrective measures. Integration of Electronic
Systems The smooth integration of different vehicle subsystems is primarily necessary
for aquaplaning prevention to be successful. The raw data from sensors is interpreted
by microcontrollers, and algorithms calculate the likelihood of aquaplaning incidents.
To guarantee that corrective actions are carried out right away, coordination with ESC,
Traction Control Systems, and Anti-lock Braking Systems (ABS) is essential. Real-
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time information sharing between sensors, controllers, and actuators is made possible
by vehicle communication networks like CAN and Flex Ray, which guarantee accurate
and effective reactions to possible aquaplaning scenarios. This research synthesizes
findings from existing studies and experimental data on aquaplaning detection systems:
Accelerometer-Based Systems: Accelerometer tyres measure tire-road contact state by
detecting vibrations and irregularities caused by the water film thickness. This method
provides real-time data critical for aquaplaning prediction [5].e Optical Sensors: These
sensors provide information about tire deformation patterns during aquaplaning by
measuring tyre carcass deflections in wet conditions [6]¢ Electronic Stability Control
(ESC): during early aquaplaning occurrences, ESC systems dynamically modify drive
torques to compensate for traction loss and enhance stability [9].e Approaches using a
minimal sensor set: Combining accelerometer data with prediction algorithms enables
aquaplaning detection using effect-based techniques with fewer sensors [6].

Advantages and Disadvantages. Automated aquaplaning systems provide
numerous benefits, including proactive safety measures that can detect and mitigate
risks before a loss of control happens. To prevent collisions, these systems can alter a
vehicle's behavior, such as lowering speed or applying the brakes. By providing visual,
aural, or tactile signals, they also improve driver awareness and promote safer driving
practices. Additionally, by reducing the chance of aquaplaning in unfavorable
conditions, its integration with Advanced Driver Assistance Systems (ADAS),
including Adaptive Cruise Control (ACC), further improves safety. However, several
challenges persist. Effective system operation depends on the accuracy and
dependability of sensors; faulty or improperly calibrated sensors may provide false
positives or missed detections, endangering safety. Driver complacency and a loss of
focus during crucial situations could result from an over-reliance on automation.
Furthermore, climatic elements like intense rain or poor sight may impair sensor
performance, and the cost and complexity of these systems may limit their application
in less expensive cars.

Effectiveness of Detection and Prevention Methods. The efficacy of various
detection and prevention strategies differs, with each method presenting its own set of
advantages and drawbacks. Approaches that directly monitor tire-road interactions,
such as accelerometer-based detection and optical sensor technologies, yield the most
accurate data but necessitate further validation in real-world conditions. The use of
indirect techniques, such as vehicle dynamics analysis, to infer aquaplaning risk from
changes in steering behavior and wheel speed may result in delayed reactions or false
alarms. Although they depend on the system's responsiveness and drivers' acceptance
of automated interventions, prevention strategies such integrating speed control with
ACC show potential.

Results and Discussion. According to research, ESC systems that incorporate
accelerometers and optical sensors can successfully reduce the frequency of
aquaplaning incidents. Vehicles with these technology significantly improve traction
control and accident prevention when compared to conventional systems.
Accelerometer-based tires, for instance, can precisely predict aquaplaning states across
a range of road conditions, enabling real-time system reactions to reduce hazards [2].
Additionally, effect-based methods using minimal sensor arrays provide cost-effective
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solutions for widespread implementation in commercial vehicles. While lowering the
complexity and expense of more extensive sensor networks, these systems preserve
accuracy. Their potential for widespread implementation is enhanced by comparative
study, which demonstrates their suitability for a variety of vehicle types [6].

Future Development/Research. Artificial intelligence (Al) integration for sensor
data analysis should be a top priority for future research in order to improve
aquaplaning risk predictions. Al can improve system response times and reliability by
streamlining data processing from many sources. Vehicle-to-infrastructure (V2I)
communication is another intriguing strategy that allows real-time data flow from
infrastructure to cars in a range of traffic scenarios. This technology has the potential
to significantly enhance predictive capabilities and encourage safer driving conditions.
Moreover, standardization across manufacturers is essential to ensure interoperability
and compatibility of aquaplaning detection systems. Developing standardized
protocols would facilitate widespread adoption and encourage innovation.
Collaboration among automotive researchers, manufacturers, and policymakers is vital
to advance these technologies 8. Potential Improvement To enhance the effectiveness
of aquaplaning detection systems, several key areas require improvement. Advancing
sensor accuracy and reliability through the development of sophisticated sensors and
data fusion techniques can significantly improve risk detection capabilities.
Additionally, incorporating machine learning into detection algorithms can enable
these systems to adapt to varying driving conditions, thereby enhancing their predictive
functions. Refining system integration among vehicle subsystems and improving user
interfaces is equally essential to ensure timely corrective actions while enabling drivers
to understand and respond to system alerts efficiently. Furthermore, addressing the
limitations of road sign recognition systems, such as improving algorithms to recognize
damaged or obscured signs, can further strengthen the overall dependability of these
systems.9. ConclusionsAutomated technologies for detecting and preventing
aquaplaning greatly improve vehicle safety. These technologies improve real-time
monitoring and control in wet environments by combining accelerometers, optical
sensors, and electronic stability control systems. To improve these systems and
guarantee their broad use, more research and development are needed. Automated
aquaplaning detection and prevention technologies represent a significant
advancement in vehicle safety. Even though current technologies have a lot of promise,
further study and development are needed to solve problems with sensor accuracy,
algorithm complexity, and system integration. Continuous developments in these areas
will enhance system performance and help make driving on wet roads safer for all
users. By tackling these challenges, the automotive industry can advance towards
minimizing aquaplaning-related accidents and enhancing global road safety.
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Abstract: With the world slowly advancing towards quantum computing, it is
becoming more crucial to understand how it works, and how it could be used to
potentially better the world through optimization. This paper will address the history
of quantum computing, the logistical make-up of it, how it differs from classical
computing, and how it could and is currently being applied to real life applications of
traffic regulation through optimization. The particular model of quantum computing
being discussed in the application section of this paper uses quantum annealing through
the Advantage quantum computer, designed by D-Wave, to explain how Volkswagen
is currently optimizing traffic flow with quantum computers.

Early stages:

In 1981, physicist Richard Feynman realized that classical computers had a significant
problem: they were slow in simulations of complicated quantum systems. The amount
of information required for modeling these systems increased exponentially with the
rise of complexity, and there was basically no way for standard computers to cope with
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this problem. Feynman proposed using quantum computers to solve all such problems
in an efficient way, as they work based on the principles of quantum mechanics. In his
seminal 1982 paper entitled "Simulating Physics with Computers," he described the
way quantum computers would solve problems that their classical counterparts couldn't
even contemplate tackling, thus laying the foundation for quantum computing. [1][2].

In the early 1990s the Bernstein—Vazirani algorithm, a quantum algorithm,
Ethan Bernstein and Umesh Vaziran, was fundamental in creating the framework for
quantum complexity theory, showing that quantum computers can solve certain
problems faster than classical ones. Their work paved the way for developing practical
quantum algorithms.[3]

Quantum algorithms:

Quantum algorithms are a key part of quantum computing, showing how concepts like
superposition and entanglement can solve problems much faster than traditional
methods. These algorithms can speed up processes like cryptography, optimization,
and database searches, offering huge advantages over classical systems. They're at the
heart of quantum computing progress, bringing together physics, math, and computer
science to change the way we think about computation. Some examples of important
ones are:

Deutsch-Jozsa algorithm is a quantum algorithm that solves specific problems
much faster than any classical algorithm, making far fewer queries. It was one of the
very first demonstrations of how a quantum computer could be superior to a classical
one for some tasks, thanks to quantum parallelism, where the computer can consider
many possibilities all at once.[4]

Shor's algorithm is a quantum algorithm that factors large numbers efficiently,
something quite challenging for a classical computer. This employs techniques such as
the quantum Fourier transform and modular exponentiation to expedite this process. It
makes the computation exponentially faster than any classical method, hence having
possible implications for cryptography.[5]

Grover’s Algorithm is a quantum algorithm that speeds up the search for a
solution in an unsorted database. It offers a quadratic improvement over classical
search methods, which typically take O(N) time. Grover's algorithm reduces this to
O(N), making it much faster for large databases. [6]

Fundamental Make-up:

The fundamental ideas of quantum mechanics, the area of physics that examines how
matter and energy behave at subatomic scales, underpin quantum computing. Quantum
computers use quantum bits (qubits), which can exist in several states at once, as
opposed to classical computers, which process information in bits (either O or 1). This
feature, called superposition, greatly increases the potential of quantum computers to
solve complicated problems by enabling them to compute a large number of
possibilities simultaneously [7]. For instance, a qubit can simultaneously represent 0
and 1 in a state of superposition, which is not possible for traditional bits to do [9].
Quantum gates, which change the states of qubits, are used in quantum computing to
carry out computations. These gates change the odds of events utilizing operations like
flips or rotations [8]. For example, quantum gates are made to take advantage of
physical concepts such as the physics Hamiltonian model's description of the
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minimization of energy states [12]. Quantum algorithms, which use quantum
phenomena to solve problems, are based on the conjunction of these gates.

Fig. 1. The two diagrams above were retrieved from [7].

The decision tree diagram in the top figure illustrates how quantum annealing
selects the best option from a range of options. It illustrates how qubits are guided to a
low-energy state by quantum annealing, which is the ideal solution. Qubits in the two
states of 0 and 1 are shown as circular loops with arrows in the second figure. The
quantum state of a qubit, which can simultaneously represent O or 1, is highlighted in
this illustration. These states give quantum computers the ability to investigate several
solutions simultaneously, which makes them effective in solving optimization issues
[7].

Real-World Application: Across the world, there are a handful of quantum

computers, each designed differently. Logistics, material science, and even
transportation systems will be significantly impacted by quantum computing's capacity
to investigate enormous solution spaces through superposition and entanglement [9].
For the purpose of this paper the Advantage quantum computer designed by D-Wave
will be used. D-Wave aims to tackle “real business problems and demonstrating
quantum ROI” [8] and has used their quantum computer to solve optimization
problems that would take classical computers significantly longer to tackle. The
specific model they are currently using for the optimization-related problems is called
quantum annealing. Quantum annealing processors “naturally return low-energy
solutions” [7] which make them a great tool for optimization problems.
A consistent trend in how the physics of our world operates is that “everything tends
to seek a minimum energy state” [7]. As such, the quantum annealing processors are
designed to “increase the probability of a qubit ending up in a valley with a lower
energy minimum’” [7] enabling faster solutions through the application of the Energy
Minimization Principle [12]. In development of the annealing model, D-Wave has used
this physics principle through the use of a mathematical model referred to as the
Hamiltonian equation which incorporates the tendency of a system wanting to
minimize its energy [12]. D-Wave has provided an image explaining the process of
annealing in which an external magnetic field is enforced on a qubit to manipulate its
probability, causing it to end in a lower energy state:
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Traffic congestion is one of the issues experienced by most people on a daily
basis. As such, Volkswagen set out to use quantum annealing to improve service speed
and reliability for a bus operator CARRIS [10].

High Energy
External
Magnetic
Field
Superposition Anneal
state
Y
Low Energy 2
\ J/ » %
e’

Fig. 2. The two diagrams above were retrieved from [7].

In this application, the principle of quantum annealing was used to find the best
answers to issues by guiding qubits gradually toward a low-energy state incorporating
the fundamental thermodynamic premise that physical systems have an innate drive to
decrease their energy. Their system incorporated two components: “passenger number
prediction and route optimization” [10] where Volkswagen developed an algorithm to
“calculate the fastest route for each individual bus in the fleet [that would] optimize it
almost on a real-time basis”[10] allowing each bus driver to follow an individually
calculated route that would provide the more efficient method of travel to the intended
destination to avoid “traffic jams before they even arise”[10]. After the design and
implementation of this project, Volkswagen was able to develop a “hybrid algorithm
that relies on both classical and quantum approaches to problem solving” [11].

Conclusion:

Quantum computing is changing the industry approach to optimization that offers a
higher-level efficiency, and faster processing functions that classical computers cannot
match. Quantum computing is expanding into more areas of influence and practical
application using complex problem solving to drive innovation. Many companies are
starting to integrate quantum computing into their operations to approach real-world
problems through new and innovative approaches. Similar to Volkswagen’s approach
to ending traffic congestion, many companies are currently trying to explore how
quantum computing can be used alongside classical computing to use the strengths of
both through hybridization to solve the issues being presented.
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YK 656.13 )
CYYACHI TEXHOJIOI'TI, AKI CITPUAIOTDH BE3IIELI
JOPOKHBOI'O PYXY

BoJiomko Tapac IIaBioBu4, CcT. BUKJIa1a4,
CymcobKull HaYiOHANbHUU A2PpapHULL YHIGepCUmem
e-mail: taravol79@gmail.com

OCHOBHOIO METOI0 HOBUX TEXHOJIOTIH y cdepi O6e3neku JOpOoKHBOTO PyXy €
BUSIBJICHHS Ta 3amo0iranHs mpoodsaemam, 1o npu3BoasaTh a0 JATTI.

besneka nopoxHbOro pyxy — riodaibHa npobsiema. 3a gaHuMu BcecBiTHROT
oprasizaiii OXOpPOHH 3J0pOB’Sl, JTOPOKHBO-TPAHCIOPTHI MPUTOJAH € BOCHBMOIO
OCHOBHOIO MPUYMHOIO CMEPTI CepeJ] YCIX BIKOBUX I'PYIl y BChOMY CBITi. Y Oaratbox
MICIISIX Y CBITI HEMAE BIJIMOBIIHUX TEXHOJOT1H, 1100 3pOOUTH TOPOTH OE3MEUHIIIINMHU.
Kpainu 3 HU3BKUM 1 CEpelHIM PIBHEM JOXOAY MAIOTh BHILI MOKa3HUKU CMEPTHOCTI
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BHacnigok JTII. Haganus noctymy A0 mporpecy B TEXHOIOTISAX 0e3MeKU JOPOKHBOIO
PYXY € HEOOX1THUM JJIsl TOTO, 00 3pOOUTH JOPOTH OE3MEUHUMU ISl BCIX.

BUKOpUCTOBYIOUM TEXHOJOTII0 KaMep, KOJEKTHBHI JaHl Ta KpayJCOPCHHT,
aHAIIITUKA MOXYTh 310patu 1H(opmalito, o0 AlarHOCTYBaTH, YOMY B IEBHUX
o0nacTax BiAOYyBalOThCA JOPOKHBO-TPAHCHIOPTHI MPUTOAN. BOHM BHUKOPHCTOBYIOTH
HOBI TEXHOJIOT11 AJIs MOAANBIIOr0 HaJaHHs iH(opMallii mpo aBapii Ta, y CBOIO 4epry,
MIPOTIOHYIOTH PIIICHHS 7151 OS3MEYHIIITNX YMOB BOIIHHS.

[Tam’saTaroun mpo Oe3MeUHH TU3aiiH JJIs KOPUCTyBada JOPOKHBOTO PYyXY,
KpEaTHBHI 1HKEHEPHU MPALOIOTh HAJl TAKUMU TEXHOJIOTISIMH, SIK aBTOHOMHE BOJ[IHHS
Ta TPAHCHOPTHI 3acO0M 31 IITYYHUM I1HTEJIEKTOM. 30CEpe/KEHHS Ha HOBITHIX
TEXHOJIOTIIX Ma€ TMOTEHIaad JjI 3MEHIICHHS KIJIBKOCTI CMEpTeH, IMOB’sA3aHuX 13
JTOpOKHIM pyxoM. Hanmpukiaa, TpaHCIIOPTHI 3aC00M 3 aBTOMATUYHUM TajbMyBaHHSIM
MOKa3aJId 3HWKEHHS YaCTOTH aBapiii mpuHaiMHi Ha 20 BIJICOTKIB, 3riAHO 3 [HCTUTYyTOM
CTpaxyBaHHS JOPOXKHbOI OE3MEKH.

Barato HOBHX TEXHOJOT1M BUBYAIOTHCA, 1100 JOMOMOITH MIJBUIIUTH OE3MEKY
nopoxkHboro pyxy. Taki texnosnorii, sik IIII, IoT 1 Tenematuka, BiirparoTh BaXJIUBY
pOJib Y MailOyTHbOMY 3a0€3MEeUEeHHIO OE3MEKH Ha IOpOorax.

3acmocysanus wmyunoeo inmenexkmy (L111) 6 6e3neyi 0opodicHb020 pyxy

[T Ta 6€30110THI TPaHCIIOPTHI 3aCO0M JAl0Th MOKIIMBICTh 3MEHILIUTH KIJIbKICTh
aBapiii. TpaHcnopTHuid 3aci0 MOKHA 3amporpamyBaTH TakK, 100 BiH JTOTPUMYBAaBCS
OOMEKEHHS MIBUJIKOCTI, 3YMUHABCS B BHU3HAYEHOMY MICIll Ta HaBITh IapajelibHO
MapKyBaBCsl.

VY Mipy pO3BUTKY IITYYHOTO 1HTEJIEKTY TPAHCIOPTHUX 3aCO0IB CMEPTHICTH Y
JTII mo>ke 3HaYHO 3MEHITUTHUCSA. ABTOHOMHE BOJIHHS 3 IITYYHUM 1HTEIECKTOM MOXKE
3pEIITOI0 CTBOPUTH 3aMKHYTY CUCTEMY, IO I11e O1IbIIe MM ABUITUTH O€3IeKy Ha T0PO3i.
[le o3navano 6, 0 KOXKEH TPAHCTIIOPTHUH 3acid mepedyBae B MOCTIHHOMY 3B’SI3KY 3
yciMa THIIMMH, a IITYYHUH THTEJIEKT MaHIMyJII0€ BCIMa PyXaMH TPaHCIIOPTHOTO 3ac00y
JUISI MAKCUMAJIBHOI O€3IIEKH.

3acmocysanus mexunonozii inmepuemy pedeti (loT) y 6e3neyi 0oposcHbo2o pyxy

VY cepi Oe3neku nopoxkHboro pyxy mnporpec B IoT Moxxe mpunectu Oarato
nepesar. J[aTuuku B aBTOMOOUII MOXKYTh CTEKHUTH 3a TMOBEIIHKOIO BOJIisI Ta MOJAaBATH
CIOBIILICHHSI, SIKIIIO BOJIM BUIJISA€ COHHUM a00 po3CissHUM. Pi3HOMaHITHI JaTYUKU
300paKCHHSI MOYKHA BUKOPHUCTOBYBATH JUIsl BHSBJICHHS 00 €KTIB, 3YATYBaHHS
MOKAXYMKIB MIBUAKOCTI Ta, SK MPABWIO, CHOBIMIEHHS TPAHCIOPTHOTO 3aco0y Mpo
dakTopH, 110 3HAXOIATHCS Jaji Mo Jopo3i. Y pasi aBapii, 3ynuHKU pyxy a00 CIU3BKO1
noBepxHi loT mo3BoauTh 1Opo3i Tepenatu iHGoOpMaIio Mpo Il HeOe3meKu
TPAaHCHIOPTHUM 3aco0aM, IO 3HAXOAAThCSA MoOmM3y. OTpUMaHHS CHOBIIIEHBb PO
NOTEHLIHHY HeOe3MeKy Aa€ BO/I€BI Yac JJIs peaKiii.

3acmocysanna menremamuku 6 6esneyi O0POHCHLO20 PYX)y

Tenematuka — 1€ TEXHOJIOTS, IKa BUKOPUCTOBYE MOO1IBHI mpuctpoi Ta GPS
TS iepeaadi iHgopmariiii B iiudpoBoMy BUTIIsIAL [{1ama3oH 1aHUX, 10 BKIOYAETHCS B
TeJEMaTUKy, MOXKE BKIIIOUATH CIIOKMBAHHS TaJIMBa, IMIBUIKICTH, Yac IMPOCTOIO Ta
0araTo 1HIINX JaHUX.

Jani, HajicmaHi Ta OTpUMaHI 4Yepe3 TeNeMaTuKy, MOTIM MOXKHa
BUKOPUCTOBYBAaTH Uil aHali3y TMOBEIIHKM BOiSl, OCOOJMBO KOJIM TOMUJIKA
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KOpUCTyBaua  CTBOPIOE  3ITKHEHHs.  TememaTuuHy  1HGOpMAIIl0  MOXKHA
BUKOPHCTOBYBATH JJII HaBUAHHS BOJIIiB, BUSBJICHHS BAXIMBUX 3BHYOK BOJIIHHS Ta
320X0UYEHHS KOPUCTYBAYIB 70 O1IbIT O€3MEYHOTO BOIHHS.

Tenematnika TakKoXX € BaXJIMBOIO YACTHHOIO IHINIWX TEXHOJOTINA. Jls
JOCATHEHHS MaKCHMAaJbHOTO €(eKTy cHucTeMu Oe3NeKkd IMOBMHHI aHali3yBaTh
MOBEIHKY BOJIsI B PEXHMI peaqpbHOTO dacy. TelneMaTuka Hajae JaHl I ITi€l
aHATITUKU.

Taki TexHosOr1i, K ITYYHHH IHTEJIEKT Ta 1HTEPHET peuei Ta TelieMaTuka,
ICHYIOTh YK€ JCSKHI Jac, aje HampsAMOK Oe3NeKH iXHiX J0JaTKiB € HOBOIO c(eporo,
sKa PO3BUBAETHCSA. Bci BOHM MarOTh MOTEHIIMHI MOMIMBOCTI IS TOKpAIICHHS
OC3MeKn JOPOKHBOTO Ppyxy. OCKUIBKH JOCTITHUIIBKI IIEHTPH, KOMIIaHIi Ta
HalllOHAJIBHI OpraHi3allii MpaioTh HaJl 3a0e3NeYeHHsAM Oe3MeKU BOJIiB, KUIBKICTh
JIOPOKHBO-TPAHCIIOPTHUX MPUTOJ/I MAE 3MEHIITYBATHUCS.

YK 656.072:656.08"2024"
CTAH ABAPIMHOCTI HA ABTOMOBLJIBHOMY TPAHCHOPTI
3AT'AJIBHOI'O KOPUCTYBAHHA Y 2024 POIII

Komapa M.I., 3100yBau BUII0i OCBITH,
Koaocok 1.O., x.nea.H., JOLIEHT
Hayionanvnuti ynieepcumem biopecypcie i npupoookopucmysanus Yxpainu,
E-mail: kolosok@nubip.edu.ua

3riIH0 CTaTUCTHUYHUX AaHMX TpoTarom 2024 poky Ha aBTONUIAXax YKpaiHU
crainocsi 3532 nopokHbO-TpaHcmopTHi mnpuroau (mami — JTII) 3a yuactio
JIEH30BAHOTO0 aBTOMOOLIBHOTO TPAHCHOPTY, SIKMWA HAJla€ MOCIYTH 3 MEepEeBE3ECHHS
NacaXupiB, HEOE3NMEUHUX BaHTAXKIB Ta HEOE3MEYHHX BIAXOAIB, MIKHAPOIHHUX
NepeBe3eHb MACAXKUPIB Ta BAHTAXKIB, B AKUX 186 oci0 3arunyiu ta 1127 ocid oTpumanu

tpaBmu (puc. 1) [1].
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Puc. 1. [lopiBHsaHHS 3aranbHoi KutbkocTi JTII 3a yuactio BoaiiB
JEH30BAHOT'0 aBTOMOOUIBHOTO TPAHCIIOPTY
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[TopiBHIOOUM aOCOJIFOTHI TOKa3HUKM aBapiiHOCTI Ha  JIIEH30BAaHOMY
aBTOMOOUIBHOMY TpaHCIOPTI BUAHO, 1o 3a 2024 pik kinekicts JTII 3a yuacTio
TPAaHCIOPTHUX  3aco0iB  JIIIEH30BaHMX  aBTOMOOUIBHMX  aBTONEPEBI3HHKIB
301IbIINIIACH, Y TIOPIBHSHHI 3 BiAMOBITHUM miepiogom 2023 poky, Ha 25,3 % (3 2818
o 3532 JITII). Takox, ciocTepiraeTbesi 301UIbIICHHS TsDKKOCTI HacmiakiB Bim JATTI,
KUTBKICTh 3aru0JIMX OCi0 32 y9acTIO BOJIIB JIIIIEH30BAHOTO TPAHCIIOPTY 301IBIIAIACH
Ha 12 % (3 166 no 186 ocib). Tak, i3 186 0cib, siKi 3aTMHYJIN B PE3yJIbTaTI HACTAHHS
HTII, 65 oci6 3arunynu B pe3ynbrari HactanHs JTII 3 BUHU BOAIIB JIIIEH30BAHOTO
TpaHcnopTy. KibKiCTh TpaBMOBaHUX o0cCi0 3a y4acTIO BOJIIB JIIIEH30BAHOIO
TpaHcnopTy 30utbimmiack Ha 18,6 % (3 950 mo 1127 ocibd).

I3 3a3nauenoi kumbkocTi JATII 3 BUHM BOJITB JIIIIEH30BAaHOTO aBTOMOOLIBHOTO
TPaHCIOPTY 3a BKa3aHWU Mepioj cTtanoch 2175 nopoXKHBO-TPAHCIIOPTHUX MPUTOJ, B
akux 65 oci0 3arunyinu, a 584 ocobu oTpUMai TPABMHU PI3HOTO CTYIEHS TSAKKOCTI.

3a ananoriunuii nepioa 2023 poky Ha aBTOAOporax YKpaiHU 3 BUHH BO/IIiB
JIUEH30BAHOIO  aBTOMOOUIBHOIO — TPAHCHOPTY JomyweHo 1627  mopoxHbO-
TPAHCTIOPTHUX MPUTOJ, B AKUX 76 0ci0 3aruHyau Ta 396 0cib OTpUManu TPaBMHU.

Takum 4YwHOM pIBEHb aBapiiHOCTI 3 BHWHU BOJIiB  JIIIEH30BAHOTO
aBTOMOOLTEHOTO TPAaHCTIOPTY 30umbIuBes Ha 33,7 %, kinbkicTh 3arn0mmx y I TIT oci6
3sMeHImmiIack Ha 14,5 %, KUTbKICTh TpaBMOBaHUX 30uTbIIMiIach Ha 47,5 %. 3 BuHH
BO/Ii1B aBTOOYCIiB 3a 2024 pik cTanock 926 1OpOKHBO-TPAHCIIOPTHUX MPHUTOJI, B AKUX 21
oco0a 3aruHyna ta 419 oci6 orpumanu tpaBmu. 3a 2023 pik cTanock 863 10pOKHBO-
TPAHCIOPTHI MPUTOJTH, Y SKUX 27 0ci0 3arunynu 1a 297 0cid oTpuMaiu TpaBMHU.

3 BUHHU BOJIIiB BaHTOXKHMX aBTOMOOLIIB 3a 2024 pik cramock 1228 10poKHBO-
TPAHCIIOPTHUX MIPUTOJI, B SIKUX 42 0coOu 3aruHyau Ta 142 0cobu oTpuMalii TPaBMH.
3a 2023 pik cramocs 756 AOPOKHBO-TPAHCHOPTHUX MPUTON, B SIKUX 43 ocobu
3aruHysu Ta 88 0cid OTpUMal TpaBMHU.

3 BUHM BOJ11B JIETKOBUX aBTOMOOLTIB (Takci) 3a 2024 pik ctanacs 21 10poKHbO-
TPaHCIOPTHA MPUTO0JIA, B SIKUX 2 0COOM 3arvMHyJu Ta 23 0co0u OTpUMallid TPaBMHU. 3a
2023 pik cTtanock § JOPOKHBO-TPAHCIOPTHUX MPUTOJ, B IKUX 6 0c10 3arunynu, a 11
oci0 oTpumanu TpaBMu (puc. 2).

M ApTOOYCH
W Bapraansi apToModIT

» JlerxoBi aETOMOOLTI (TAKCI)

Puc. 2. Bincorkoge criBBigHomeHHs kiibkocti ITII 3 BuHM Bof1iB aBTOOYCiB/
BaHTA)KHUX aBTOMOOLIIB/TaKcl
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Takoxx 3a 2024 pik crajmocs 13 MoOXeX Ha aBTOMOOUIBHOMY TpPaHCHOPTI
3arajbHOTO KOPUCTYBaHHS.

[IpoBeneHmii aHami3 aBapifiHOCTI TOKa3aB, M0 OCHOBHUMH TNPUYMHAMH
HACTaHHS TIMX JIOPOKHBO-TPAHCIIOPTHUX TPHUTOA €. TOPYIIEHHS TIPaBHII
MaHeBpyBaHHA (39,9 %); HemoTpuMaHHS IUCTAHIi Ta iHTEpBaTY pyxy (29 %);
NEPEBUILEHHS MBUAKOCTI pyxXy (22,7 %); mopylIeHHS MpaBuiI MPOIi3ay MEepexpecTb
(3,9 %); mopymieHHs npaBui 00roHy Ta/abo BHUI3Ay Ha CMYTY 3yCTpIYHOTO pyXy (2,4
%); eKcIuTyaTallisi TEXHIYHO HECIPaBHUX TpaHCIOPTHUX 3ac00iB (1,2 %); mopyiieHHs
paBuJl MPoi3ay 3yMUHOK rpoMajickkoro TpaHcnopty (0,6 %); con 3a kepmom (0,1 %);
KepyBaHHA y HeTBepe3omy cTaHi (0,1 %); mopyuieHHs: IpaBuil MPOi3ay 3alli3HUYHUX
nepeizais (0,1 %).

Amnamiz JITII, ski cramucs Ha MapHipyTax pyXy aBTOMOOUIHBHOTO TPAHCIOPTY
3arajJbHOTO KOPUCTYBaHHS CBiAUUTH, 1m0 OuIbmmicTh Bcix JTII cramuca mig uvac
BUKOHAHHSI MIEPEBE3CHb MaCaKUpPIB HA MICBKOMY MapuipyTi, ae 3adikcoBaHo 68,2 %
JTII, sixi cTanucst 3 BUHM BO1iB aBTOMOOLILHOTO Tpancnopty; 17,6 % JATII ctanucs
1] YyaCc BHUKOHAHHS IEPEBE3€Hb MacCaXUMpiB HA BHYTPIIMIHbOOOJACHUX MaplIpyTax;
6,2 % JTII cranucs miJ 4yac BUKOHAHHS MEPEBE3€Hb MACaXUPIB Ha MI>KHAPOIHHMX
Mapuipytax; 5,8 % JTII cranucs mijg yac BUKOHAHHS TMEPEBE3EHb IMACAKHUPIB HA
MDKOOMacHux mapupyTtax; 2,2 % JTII cranucs mig yac BUKOHAHHSA IHIIWMX BUIIB
MepeBE3CHb MacakupiB (HEPEryJIApHI Ta CTeIiabHI EPEBE3CHHS).

Amnani3 apapiitHocTi 3a Buaamu JITII 3acBimumB, 1m0 HaiOiIbINA KITBKICTH
JTII — 36,2 % cranucs B pe3ynbrati 6okoBoro 3iTkHeHHs; 31,4 % JITII craHoBISATH
nonyTHi 3iTkHeHHs; 11,8 % JITII crammcs B pe3ynabrari Hai3qy Ha MEPEIKOIY
(oropoxi, 6oparopu, AepeBa Ta 1HII HepyxoMmi npeametn); 8,7 % JTII cramucs B
pe3ynbTari 3ycTpiuHoro 3itkHeHHs; y 3,5 % JTII 3adikcoBaHo mepeKkuIaHHS
aBTOTpaHCTIOPTHUX 3ac00iB; 2,7 % JTII ctaHOBIATH HAI3MM HA MIIIOXOMIB; ¥ 2,5 %
JTII 3adikcoBanuii HAi3n Ha TpaHCHOPTHUM 3acid, mo croitek; y 1,3 % JATII
3adikcoBaHl maAiHHa macaxupis; 1,2 % JTII craHoBnsTh HA3AU Ha
BesiomotoTpancnopt; 0,3 % JTII cranoBnsate maainHs Bantaxy; 0,3 % JTII
CTaHOBJIATH Hai3au Ha TBapuH; 0,1 % JITII cranoBIATE HAI31M HA T'Y’KOBUM TPAHCIIOPT.

AHani3 aBapiiiHOCTI TPOBENCHMI 3a BUAAMH 3aru0IMX YYACHUKIB JOPOKHBOTO
PYXy 3 BUHM BO/IIiB aBTOMOOUIBHUX MEPEBI3HUKIB MMOKA3aB, 1110 HANOUIBII 3arMHYJIO,
nimoxoau — 15 ocif; 12 oci6 — BoJii BaHTaXXHUX aBTOMOO1TIB; 9 0cid — macaxupu
JIETKOBUX aBTOMOOLIIB; 8 0C10 — BETOCUTIEANCTH; 7 0C10 — macaXupu aBTo0ycCiB; 7 0ci0
— BOJIIi JICTKOBHUX aBTOMOOWIIB; 4 0cOOM — BOJIIi MOTOITMKIIIB; 2 0COOM — IMacaKHpH
BaHTAKHUX aBTOMOOLTIB; 1 ocoba — Bojiit aBTOOYCA.

Anamiz JITII 3a TepuropiaibHOIO O3HAKOKW 3acBigumB, 1o y 2024 pori
Haiouery  kimpkicte  JTII, pmomymeHMX 3 BUHM  BOJIIB  JIIIIEH30BAHOTO
aBTOMOOUTEHOTO TPAHCIIOPTY 3arajbHOTO KOpUCTyBaHHS 3adikcoBaHO y JIBBIBCHKIN
(351 ATII), Onecwkiit (230 JATII) Ta Kuischkiit obnactsx (189 ATII).

Jliteparypa

1. AHani3 crany Oe3meKd pyxy Ta aBapiiiHOCTI Ha HA3eMHOMY TPAHCIIOPTI B
Vkpaini 3a 2024 pik. URL: https://dsbt.gov.ua/diialnist/bezpeka-na-transporti/analiz-
stanu-bezpeky-rukhu-ta-avariinosti-na-nazemnomu-transporti-v-ukraini-za-2024-rik
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Y Oepe3ni €Bponeiicbkka KOMICIS ONPUIIIOJHWIIA TOMEpPeAHl JaHl Mpo
CMEPTHICTh Ha jJoporax 3a 2024 pik, moBioMUBIIH Tpo 01u3bko 19800 cmepTeit — 11e
Ha 3% meH1e, HiX y 2023 por, 1110 €KBIBaJIEHTHO 3MEHIIEHHIO KIJIbKOCTI BTpPAYeHHUX
kuTTiB Ha 600 oci0. Xoua 11e 1 3HaMeHye CO00I0 KPOK y MPaBWIBHOMY HAaIPSIMKY,
3arajbHl TEeMIHU BJOCKOHAJICHHS 3aJUIIAIOTHCA 3aHAJTO MOBUIBHUMH, 1 OUIBIIICTD
JIepKaB-WIEHIB HE Ha NUIIXY 10 AocsrHeHHA MeTu €C 11010 CKOPOUEHHSI CMEPTHOCTI
Ha goporax yasiui 10 2030 poky (y 2018 pout €C nocrtaBus cobi 3a mMety 110 2030
POKY CKOPOTUTH CMEPTHICTh Ha AOpOrax — i, Boepiie, cepiio3Hi TpaBmu — Ha 50%; 1e
Oyno BukiaaeHo y Ctpareriunomy miasi il Komicii 3 6e3neku JopoKHBOTO pyXy Ta
pamMkoBii nomituil €C o0 6e3neku 10poxxXHboro pyxy Ha 2021-2030 pokn).

Onnak cepenHiii moka3Huk 1o €C NOpUXOBY€E 3HAYHI BIAMIHHOCTI MIX
Jep)KaBaMU-4JIeHaMU. 3a OCTaHHI I'ATb POKIB KUIBKICTh CMEpPTEl Ha Joporax
HECYTTEBO 3HU3MJIACA JIUIIE B TaKUX KpaiHax, sk ['pemis, [cnanis, @panmis ta [tamis,
toxi sik B Ipnanmii Ta EcToHil BoHa 3pociia, Xoua HEBEIUKI KpaiHU OUTbIIE CXHUIIBbHI JI0
HIOPIYHUX KOJIMBAHb.

Ha npotuBary nsomy, bonrapis, Janis, Jlutea, [lonbma ta CrnoBenis Hapasi
nepeOyBaroTh Ha HUIAXY JI0 JOCSATHEHHS METU CKOPOUYEHHSI CMEPTHOCTI Ta CEpHO3HUX
TpaBM Ha foporax Ha 50% 1o 2030 poxy (BaKJIMBO 3a3HAYUTH, IO 11€ 0A3yE€ThCs Ha
NOMNepeIHIX 1 HEMOBHUX JaHWX). TakoX HEOoOXiIHO 3a3HauuTh PyMyHIIO, B SIKIA
KUIBKICTB JIETAJIbHUX BUMAKIB 3HAUHO 3HM3MWIacs Ha 21% 3a nepion 3 2019 poky, ane
MIPOJIOBKY€E MAaTH HAaWBUILMI piBeHb cMepTHOCTI B €C.

3aranpHUi  PEUTHUHI CMEPTHOCTI B KpaiHaX CyTTEBO HE 3MIHUBCS:
HalOe3neyH1i Jopory, gk 1 panime, y [lIBewii (20 cmepreil Ha MUIBIOH KUTENIB) Ta
Hanii (24/minwiion). bonrapis (74/minsiion) ta Pymynis (77/MUTbliOH) MOBITOMUIH
po HalBUILMI piBeHb cMepTHOCTI Yy 2024 poui. CepenHiil mokazHuk no €C cTaHOBUB
44 cMepTi HA AOpPOTax Ha MUTBHOH KUTEIIB.

VY nepion 3 2019 no 2023 pik (neranbHi gaHi 3a 2024 pik MOKH 110 HEAOCTYIIHI)
Oymno nmpubmm3Ho Ha 1000 MeHIe 3arn6imx B aBTOMOOUIsIX 1 Ha 900 MeHIte 3arn6amx
nimoxoaiB. Ha mpoTuBary oMy, 3SMEHIICHHS CMEPTEIHHUX BUTIA]IKIB MOTOITUKJITICTIB
Ta BEJIOCUIIEANCTIB 3a Lel nepio] OyJi0 3HaYHO MEHILIKM.

Hasgni nani mo €C 3a 2023 pik MOKa3ywOTh, M0 CUIBCHKI JOPOTU MTPOJIOBKYIOThH
3anuuaTucs HaitHeOe3neuHimmmu: 52% cmeprenbuux Bunankis y A TII TpamisitoTees
Ha TaKUX Joporax, NopiBHAHO 3 38% y MicTax 1 9% Ha aBTOMaricTpaisx.

Ha 4gosnoBikiB npumaaae moHaj Tpu YBEPTI BCiX cMmepTeil Ha goporax (77%).
JIroau moxuioro BiKY y Billl 65+ Mial0Thesl OUIBILIOMY PU3UKY, OCKUIBKM Ha HUX
npunajnae 31% ycix cMepreid Ha goporax (mopiBHsHO 3 28% y 2019 porii), To/1 K Ha
Hux npunazgae 21% HaceneHHs. AHaIOTIYHO, MOJIOb Y Billi 18-24 pokiB cTaHOBHUIIA
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12% cmepTeit Ha Joporax, TOJ1 K CTaHOBUJIA Julie 7% HaceJeHHs.

[Nacaxxupu aBTOMOOUTIB (BOAll Ta macaxupu) craHoBwin 44% Bin ycix
3arudauX, TOMAl SIK KOPUCTyBadl JBOKOJICHUX TpPAHCIOPTHUX 3aco0iB 3
SJIEKTPOIIPUBOAOM (MOTOIMKIHM Ta Moreau) craHoBwin 20%, mimoxomu — 18%, a
Benocunenuct — 10%.

Pusuk aBapii mis TBOKOJIICHUX TPAHCIOPTHHUX 3acO0IB 3 €IEKTPOTPUBOIOM
(PTW) o0co6i1BO BHCOKMIA, OCKUIBKM MacaKUPOIOTIK aBTOMOOUTIB y 35 pasiB
nepeBulrye nacaxupcbkuil kinomerp PTW. Cepen moneit Bikom 65+ 30% 3arn6mimx
CTAHOBJISATH IMIIIOXO/H, a cepell BenocureauctiB — 16%, Tofi sk cepen ocid Bikom 18-
24 poku 62% cmepTenbHUX BUMAJKIB MpuIazae Ha aBTomMoOuUTlT Ta 24% — Ha
JIBOKOJIICHUX TPAHCIOPTHHUX 3aC00aX 3 €NEKTPONPUBOJIOM.

VY micTax BpasyiMBi y4aCHUKU JOPOKHBOIO PYXy (IIIOXOAH, BETOCUIIEAUCTH Ta
KOPHCTYBaul JBOKOJIICHUX TPAHCIIOPTHUX 3aCc001B Ta 3aC001B 0COOMCTOT MOO1ITBHOCTI)
CTAaHOBJIATh Maibke 70% BiA 3arajabHOl KUIBKOCTI 3aru0iux. 3aruOesb y4acHUKIB
JTOPOKHBOTO PYXYy B MICTax TpPAIUIAEThCS MEPEBAXKHO IMiJI 4Yac aBapli 3a y4acTio
JIETKOBUX Ta BAaHTa)XHUX aBTOMOOLIIB, IO MIJKPECIIOE€ HEOOXIAHICTh MOKPAIICHHS
3aXMCTY MUX BPA3JIMBUX YYACHHUKIB JOPOKHBOTO PYXY.

Jliteparypa

1. EU road fatalities drop by 3% in 2024, but progress remains slow. URL:
https://transport.ec.europa.eu/news-events/news/eu-road-fatalities-drop-3-2024-
progress-remains-slow-2025-03-18 en

YK 656.2.08(1-21)"2024"
CTAH ABAPIMHOCTI HA MICBKOMY EJIEKTPUUYHOMY
TPAHCITIOPTI ¥ 2024 POLI

Tomuenko O.A., 3100yBay BHILOT OCBITH,
Koaocok 1.O., x.nea.H., JOLIEHT
Hayionanvnuti ynisepcumem biopecypcie i npupodokopucmyeauns Yxpainu,
E-mail: kolosok@nubip.edu.ua

3riiHO 31 CTATUCTUYHUMU JTaHUMU TIPOTAroM 2024 poKy 3a y4acTIO TpaMBatHUX
BaroHiB 1 TPOJIeHOyCIB MANPUEMCTB MICHKOTO €JIEKTPUYHOTO TPAHCIIOPTY cTanacs 727
JTII, B skux 10 oci6 3arunynu Ta 185 orpumanu tpaBmu. 3a 2023 pik Ha I[LOMY BHII
TpaHcnopty ctanocs 636 JITII 3a ydacTio TpaMBallHMX BaroHiB 1 TpoOJICHOYCiB
HIJIPUEMCTB MICBKOTO €JIEKTPUYHOTO TPAHCIOPTY, B AKuX 12 ocid 3arunynu ta 156
oci0 oTpumanu tpaBmu. (puc. 1) [1].

ToOTo, MOpPIBHIOIOYM AOCOJIIOTHI TOKA3HUKH aBAPIMHOCTI HA MICHKOMY
CJIEKTPUYHOMY TpaHCnopTi BuiaHO, 1o 3a 2024 pik kinbkicte JATII 3a ywacTio
TPAaHCHOPTHUX  3aCcO0IB  MIANPUEMCTB  MICBKOTO  €JIIEKTPUYHOTO  TPAHCHOPTY
30uTkIMIIach Ha 14,3 % y mopiBHSHHI 3 BiANOBiAHUM Tiepioom 2023 poKy, KITBKICTh
3aru0jmx oci0 3meHmmiach Ha 16,7 %, Ta 30umbImMIack Ha 18,6 % KIIBKICTH
TpaBMOBaHUX 0Ci0.
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Puc. 1. IlokazHuku aBapiifHOCTI 32 y4acTIO BOAIIB MICBKOTO €IIEKTPUIHOTO
TPaHCTIOPTY

[Ipu ubomy, 3a 2024 pix 3 BUHH BO11B pyXOMOT'O CKJIaly TPAHCIIOPTHUX 3aCO01B
MICBKOTO €JIEKTPUUHOTO TpaHcnopty ctanocs 297 JTII, B sikux 2 ocoOu 3arunyiu Ta
98 0ci6 oTpumanu TpaBmMu, ToAl K 3a 2023 pik 3 BUHU TakuX BoAiiB ctanocs 219 JITII,
B IKMX 3 0cOOM 3aruHyJii Ta 52 0co0u OTpuMaiu TpaBMH (puc. 2).
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Puc. 2. IlokazHuKU aBapiHOCTI 3 BUHU BOJI11B MICBKOTO €JIEKTPUYHOTO
TPAHCTIOPTY

OTxe, MOPIBHIOIOYH 111 TOKa3HUKHU aBapiiHOCTI, MOXHA CKa3aTH, 110 MPOTIroM
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2024 poky 3 BHUHHU BOJIIiB PYXOMOTrO CKJIaqy TpPAHCHOPTHUX 3aC00IB MICHKOIO
eJNeKTpruUHOTO TpaHcmopTy Kubkicts JTII 30imemmmmace Ha 35,6 %, KUIBKICTH
3arnbmmx oci6 B pesynbraTi mux JTII 36iaemmutace Ha 33,3 %, Ta KUIBKICTB
TpaBMOBaHUX 0c10 30inbmmIack Ha 88,5 %.

SIKIO  pO3MOJIIMTH  BCl TPAHCHOPTHI 3acO0M  MICBKOTO  E€IEKTPUYHOTO
TPAHCIIOPTY 3a BHJIaMH, TO 3 BUHHU BOJAIIB TponeildyciB 3a 2024 pik momymieHo 219
JTII, mo Ha 26,6 % Oinbe Big kinbkocTi JITII, nomymennx BoaissMu TpoieOyciB 3a
2023 pik. Y mux HTII xinbkicTe 3aru0iaux 3aivinuiacs Ha piBHI Moka3HUKIB 2023
poky (2 ocobu mpoTtu 2 oci6) Ta oTpuMaiIu TpaBMH 77 oci0, mpotu 32 oci0, 1o Ha
140,6 % Oinbiie Hix y BignoBigHoMy mniepioi 2023 poky.

[Tpu oMy, 3 BUHM BOIIiB TpaMBaitHuX BaroHiB 3a 2024 pik gomnyiiero 78 JITTI,
110 Ha 69,6 % Oinbie Big kuibkocTi A TII, qomyiieHux BoaisIMU TpaMBaliHUX BaroHiB
y BignoBigHomy mepioai 2023 poky. YV mux HTIT y 2024 pori »omHoi ocoOu He
3aruHyJio npotu 1 3aru6mioro y 2023 poriii, Ta orpumanu TpaBMu 21 ocoba npotu 20
TPaBMOBAHUX 0Ci0, 110 Ha 5 % OUIbIIE HIXK Y BiANOBIIHOMY Tiepioai 2023 poky.

Takox 3a 2024 pik Ha pyXOMOMY CKJIaJll MICbKOTO €JIEKTPUYHOIO TPAHCIOPTY
cranacs | moxexa.

Amnani3 aBapiitHocTi 3a Buaamu J{TII 3acBiguuB, mo HaiOuIbma KiibKicTs JITTI
Ha MICBKOMY eJIeKTpuYHOMY TpaHcnopTi — 38,4 % 3adikcoBaHi OOKOBI 3ITKHEHHS
TpaHCOpTHUX 3ac00iB; y 35,7 % HATII cranoBnsate monyTHi 3iTkHeHHs; 7 % JTII
CTaHOBJIATh TaAiHHSA macaxupiB; 5,4 % JATII craHOBASATH 3yCTpiUHI 31TKHEHHS
TpaHcnopTHUX 3aco0iB; 4,7 % JATII ctanoBisATh Hai3aM Ha mimoxoxis; y 4,4 % JITII
3ahiKCOBaHI Hai3AM Ha TPAHCHOPTHHM 3aciO, 1o croith; 3,4 % JATII cTtaHOBIATH
Hai3au Ha nepemkoay; 0,7 % JATII cranoBiATh Hai3au HA BesoMoToTpadcnopT; 0,3 %
JTII cTraHOBJIATH MAiHHS BAaHTaXYy.

[IpoBenenuit aHami3 aBapifHOCTI TOKa3aB, IO OCHOBHHUMH TPUYMHAMHU
HACTaHHS IMX JOPOKHBO-TPAHCIIOPTHUX NPHUTOJA €: HEIOTPUMAHHS IUCTAHIlI Ta
iHTepBalty pyxy (36,1 %); nopymenss npasui ManeBpyBanHs (31,1 %); nepeBUILIeHHS
mBujakocTi pyxy (19,1 %); mopymeHHss mnpaBui mpoizay mnepexpects (5 %);
eKCIUTyaTallisli TEXHIYHO HECIPaBHUX TPAHCIOPTHHUX 3aco0iB (4,3 %); mopyuieHHs
npaBui MpoOi3Ay 3YNUHOK TpPOMAaAChKOro TpaHcnopty (2,7 %); mnaaiHHA
ctpymonpuiimauiB (1 %); mopyuieHHs mpaBuil OOroHy Ta/abo BHWI3Ay Ha CMYTY
syctpigaoro pyxy (0,7 %).

3anexxHo BiJ mopu 100U, HaloUkIma KimbKicTs JITII ctanacs B AeHHy mopy 106w,
3 10 rox. 00 xB. 70 17 roz. 00 xB., a came B 1€ MpoMIXKOK yacy Oyiio 3adikcoBaHo 52,9
% JTII; y Beuipnto nmopy modu 3 17 roa. 00 xB. 10 22 roxa. 00 xB. cranocs 24,2 % IATII;
y pankoBy nopy a06wu 3 05 roa. 00 xB. 1o 10 rox. 00 xB. cramocs 19,2 % ATII; y Hiuny
nopy 106u 3 22 rox. 00 xB. 1o 05 roz. 00 xB. cranocs 3,7 % ATIIL.

AHami3 aBapifiHOCTI MPOBEJAEHUN 3a MEPIOJOM eKCIUTyaTallli TPaHCIOPTHUX
3ac001B 3 BUHH BO/I1iB MICBKOT'O €JIEKTPUYHOIO TPAHCIIOPTY MOKa3as, 1o 43,4 % JITII
TPAIUISIFOTBCS 3 PYXOMHM CKJIaJ0M, TepioJl eKCIuTyaTallii SKuX CTaHOBHTH MoHas 20
pokiB; 23,7 % JITII cranucs 3 TpaHCHOPTHUMU 3ac00aMu, TEep1oj] eKCIUTyaTarlii SIKux
ctaHoBUTH Bif 5 10 10 poki; 22,4 % JTII cranucs 3 TpaHCHOPTHUMH 3aco0aMu,
nepioj excruryatanii sikux craHoBuTh Big 10 mo 20 pokis; 9,2 % HATII cramucs 3
TPAHCIIOPTHUMHM 3aCO0aMH, TIeP10] eKCILTyaTalli SKMX CTaHOBUTH Bij 1 110 5 pokiB; 1,3
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% JTII cramucst 3 TpaHCTIOPTHUMU 3aco0aMu, MEpioJ eKCIUTyaTallii SKMX CTAaHOBUTH
1o 1 poky.
Jlirepatypa
1. Anani3 crany Oe3nekd pyxy Ta aBapiiiHOCTI Ha HA3eMHOMY TPaHCIOPTi B
VYkpaini 3a 2024 pik. URL: https://dsbt.gov.ua/diialnist/bezpeka-na-transporti/analiz-
stanu-bezpeky-rukhu-ta-avariinosti-na-nazemnomu-transporti-v-ukraini-za-2024-rik

YK 656.08:621.337:347.938
TEXHIYHI PO3CJIIIYBAHHS KATACTPO®, ABAPIH TA IOAIN
HA ABTOMOBIJIBHOMY, MICBKOMY EJIEKTPUYHOMY
TPAHCIIOPTI

Xonenko M.B., 3100yBa4 BUIIIOi OCBITH,
Koaocok 1.0., x.nea.H., JOLIEHT
Hayionanvnuti ynisepcumem biopecypcie i npupodokopucmyeauns Yxpaiunu,
E-mail: kolosok@nubip.edu.ua

VY BignosigHocTi 10 [lopsaky TEXHIYHOrO pO3CIIIyBaHHS JIOPOKHBO-
TPAaHCHOPTHUX TMPUTOJ, KaracTpod, aBapii Ha aBTOMOOUIBHOMY Ta MICBKOMY
CJEKTpUYHOMY (TpaMBaii, TpoaehHOyC) TpaHCIOPTI, 3aTBEP/KEHOIO0 HAKa30M
MiuictepctBa iHppacTpyktypu Ykpainu 23 duepBHs 2015 poky No 231,
3apeectpoBanuii B MinictepcTBl toctuilli Ykpainu 09 nunus 2015 poky 3a
Neo 818/27263, y nepion 3 01 ciunst mo 31 6epe3nst 2024 poky HEHTpaIbHUM arapaToM
YkptpancoOesmneku 3abe3neueHo nposeeHHs 10 TeXHIYHUX PO3CIiTyBaHb TOPOKHBO-
TPAaHCIOPTHUX TPUTOJ JIEP)KABHOTO PIBHA 3 THKKMMHU — HACliIKaMUd  Ha
aBTOMOOLTLHOMY Ta MICBKOMY €JIEKTPUYHOMY (TpamBaii, TpoJieOyc) TpaHCHIOPTI Ta
OpraHi30BaHO MPOBEJIEHHS TEPUTOPIATbHUMHU Opranamu YKprpancoesneku 707
TEXHIYHUX PO3CIIAyBaHb JOPOKHBO-TPAHCIIOPTHUX MPUrOJ PETriOHAIBHOIO Ta
MICIIEBOT'O PI1BHSI HA aBTOMOOIJTLHOMY Ta MICBKOMY €JI€KTPUYHOMY TPAHCIIOPTI.

[IpoBenenHuit aHasi3 TEXHIYHUX PO3CIIIIyBaHb HA ABTOMOOIJILHOMY Ta MICBKOMY
eJIEKTpUYHOMY (TpaMBaii, TpojehHOyc) TpaHCIOPTI TMOKa3aB, 110 OCHOBHUMHU
NpUYUHAMHU HACTAHHS IUX JTOPOKHBO-TPAHCIIOPTHUX MPUTOA € mopymeHHs [Ipasun
JIOPOKHBOTO PYXY, 3aTBEP/KEHUX nmoctaHoBoro Kabinety MiunictpiB Ykpainu Bijx 10
#oBTHS 2001 poky Ne 1306 (ITAP), a came: mopylieHHsI IpaBUJ MaHEBPYBaHHS,
MOPYIICHHS TIPaBUJI MPOI3AY MEPEeXpecTh, MEPEBUINCHHS IMBUAKOCTI PyXy, BUI3 Ha
CMYTY 3YCTPIYHOTO PYXY, HOpyieHHs BUMOT [IpaBui JOpOKHBOr0 pyXy MIMIOXO0IaMHU
Ta BEJIOCUIIEAUCTAMHU.

Kpim Toro, cynytHimu npuuuHamu, mo npussenu a0 JATII € HemoTpumanss
aBTOTPAHCIIOPTHOTO 3aKOHOJABCTBA aBTOMOOITLHUMHU TEPEBI3HUKAMH Ta BOIISIMU
TPaHCIOPTHUX 3ac00iB, a came:

- HEeIOTPUMAaHHS BOJISIMHU PEKUMY Tpalll Ta BIANMOYMHKY — 439 BUMAJIKiB;

- BHUKOPHUCTAHHS [JJIi TIEPEBE3CHHSI MacaKUpiB TPAHCHOPTHUX 3acoOiB
nepeo0IIaIHAHNX 3 BAHTAKHUX TPAHCIIOPTHUX 3aC00IB — 39 BUIIAJIKIB;

- BIJICYTHICTh HEOOXIJTHOTO PiBHSI KBamiikailii mepcoHany Ta 3a0e3NedeHHs
HOTro MiJArOTOBKH, MEPEMiATOTOBKY Ta MiBUIICHHS KBaTi(iKaIlii BOAIIB TPaHCIIOPTHUX
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3aco001B — 280 BUIIaJKIB;

- He 3a0e3Meuy€eThCs MPOBEACHHS aBTOMOOIIbHUMH MEPEBI3SHUKAMU CTaKyBaHb
Ta THCTPYKTaXIB 3 O€3MEKU pyXy AJsl BOAIIB — 257 BUIA/KIB,;

- He 3a0e3meuyeTbcs MPOBEACHHS CBOEYACHOTO Ta HAJIEKHOTO BHUKOHAHHS
perJaMeHTHUX poOIT 3 TEXHIYHOTO OOCIYrOoByBaHHS Ta PEMOHTY TPaHCHOPTHHX
3ac00iB — 268 BUITAIKIB;

- HEBIAMOBIIHICTh MaTEplaIbHO-TEXHIYHOI 0a3M 3a3HaYeHUM BHUMOTaM, a0o ii
BIJICYTHICTb — 178 BUTIAJIKIB;

- HEHAJIEKHUN KOHTPOJb TEXHIYHOIO Ta CAHITAPHOTO CTAaHY TPAHCHOPTHUX
3aco01B — 162 BUIIaKY;

- HEHaJIe)KHa OpraHi3allisg Ta KOHTPOJIb 32 CBOEYACHUM MPOXOXKEHHSM BOJIISIMHU
MEIUYHOTO oIy — 132 BUnagku;

- He 3a0e3Meuy€eThCs OpraHi3allis MPOXOHKEHHS MeP10AMYHOTO HABYAHHS BO/I1iB
METO/[IB HAJaHHS TEPIIOi JOMEANYHOI JOMOMOTH MOTEPIIIUM BHACIOK TOPOKHBO-
TPAHCIIOPTHUX NPUTOX — 251 BUMAIOK;

- He 3a0e3NevyyeThcsi TOTPUMAHHS 3aKOHOJABCTBA B YACTHHI 00OB’SI3KOBOTO
0COOMCTOr0 CTpaxyBaHHS BlJl HEIIACHUX BUITAJIKIB HA TPAHCIIOPTI — 233 BUIMAJIKH.

Jlireparypa

1. AHani3 crany Oe3nekd pyxy Ta aBapiiiHOCTI Ha HA3€MHOMY TPAHCIIOPTI B
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CEKIIA
COIIAJTLHI, EKOHOMIYHI, EKOJIOTTYHI TA [TIPABOBI ACITEKTH
PO3BHTKY ABTOTPAHCIIOPTHOI TAJTY3I

YK: 656.025.2 : 631.1
AHAJII3 TEXHIYHUX MOXKJIMBOCTEHN TOB «<ATPO®IPMA
BPYCHUJIIB»

JAbomin OuiekcaHap AHATOJIHOBUY, J. TIE]. H., JOLICHT
I'epacumuyk Kipia BitaaiiioBu4, CTyJICHT
Hayionanvhuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu
e-mail: domin@nubip.edu.ua

PO3BUTOK PUHKOBHX BIJHOCHH B arpapHOMy CEKTOpl €KOHOMIKM YKpaiHw,
NOCWIECHHSI ~ KOHKYpPEHLIi  Ha  BITYM3HIHOMY Ta  CBITOBOMY  pHHKax
CUTBCHKOTOCIIOAPCHKOI MPOAYKIIii, MOTIMOJICHHS 1HTETpaliHuX 1 riao0ani3aiifHux
npoteciB, Betynl Ykpainu 10 COT 3yMOBIIIOIOTh 1HTEHCU(DIKALII0 BUPOOHUITBA Ta
noTpedy y MOWyKy HOBUX (DaKTOpIB MIABUIIEHHS KOHKYPEHTOCHPOMOXKHOCTI
arpapHuX MNIANPUEMCTB, 110 HEMOXJIMBO 0€3 OCBOEHHS MEPEAOBUX TEXHOJOIIH Ta
BIIPOBAPKEHHSI IHHOBAI[IM Y TOCHOJAPChKY AiISUIbHICTE OCHOBHUX TOBApOBHPOOHHKIB.

I'eorpadiune posramyBanns TOB  «Arpodipma bpycuniBy  crpusie
HAJIaroJUKEHHIO IMOCTAYalbHUIIBKUX 3B S3KIB Ha TepuTopli YKpaiHM Ta mo3a ii
mexamu. [TignpuemcTBo po3ramoBane y JKutomupcbkiid 001acTi

[To TepuTopii KUTOMUPCHKOTO PaOHY MPOXOIUTH aBTO0POTa MIXKHAPOIHOTO
3HaueHHa KuiB — Yon (M-06). ¥V cxigHiit yacTuH1 00J1aCTl MPOXOAUTH 3alI3HHUYHA
ninig PactiB — Kutomup.

C.Mm.T. bpycuniB po3ramoBaHuil y cxXiH1id yacTuHl JKUTOMUPCHKOI 001acTi Ha
BijcTani 78 kM Bij JKutomupa ta 87 km Big Kuena.

Ha cporonHimHid JeHb HaAWOUIBII TICHI BUPOOHMYl B3a€EMOBIIHOCHHHU
nianpueMcTBo Mae 3 TOB «JlonuHIBCbKE», OCKUIBKY MOCTAYa€ 3€pHO Ha i1 eaeBatop,
a TaKOX 3 AHAPYIIIBCBKUM I[yKPOBHM 3aBOJOM.

Sk BIIOMO, BHCOKOSIKICHA HOBITHSI TEXHIKa € 3amopykor e()EeKTUBHOTO
30upanHs Bpoxato. TOB «Arpodipma bpycunis» 3a ckilajoM MallMHHO-TPAKTOPHOTO
MapKy BIIMOBIIa€ BUMOTaM TPAHCHOPTHO-TEXHOJIOTIYHOTO TIporecy. TexHika
IMPUEMCTBA TTOCTIHHO JOIMIOBHIOETHCS Ta OHOBITFOETHCS.

CyyacHl TEXHOJOTIi JO03BOJSIOTH BECTH OOJIK BCIX TEXHIYHUX 3aco0iB
MiIPUEMCTBA, BIIOOpaKaTH 1X PO3TAIIyBaHHS Ta TEXHIYHWNA cTaH. EdexkTuBHUM €
BukopuctanHa cucreMu OPbB-MOHITOpPUHTY TpaHCHOPTHUX 3ac00iB, KOJH KOXKHA
MaliuHa, TpakTop uYM KomOaiH ocHamieHi GPS-naBiraropamu. TexHomoris
MOHITOPUHTY POAOYOCTI IPYHTIB, 3 BUKOPUCTAHHSAM €JIEKTPOHHUX KaAPT €JIEKTPUYHOI
MPOBIAHOCTI IPYHTY, HU(PPOBUX MoJienell penbedy Ta JaHUX arpoXiMIYHOTO aHaII3y
JI03BOJISIE CTBOPUTU TOYHI KapTOorpamMu I'PYHTOBHUX BlacTUBOCTEH. Jlucmeruepchka
cilyx0a Ma€e MOXJIMBICTh IIJ0J000BO KOHTPOJIIOBAaTH pOOOTY TEXHIKH B
CJICKTPOHHOMY PEXHMI, a KEpPIBHUK MIJAPO3JAUTY MOXKE 3a KUJIbKa XBUJIWHU
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MpoaHa izyBaTH poOOTY TEXHIKH 3a JIeHb, OLIIHUTH SKICTh i1 BUKOHAHHS Ta CIIJIAHYBaTH
poboTy Ha HaCTynHI/Iﬁ JICHb.

HaykoBuii migxig 3 BIPOBA/DKEHHAM Y BUPOOHMIITBO T€OiH(POPMAIIHHIX
CHUCTEM JIOTIOMara€ OMNEPaTUBHO 1 TOYHO OI[IHUTH CTaH TIPYHTOBOTO IOKPHBY,
3MEHIIATA O00'€M TMOJBOBUX Ta JabopaTOpHUX pOOIT, 3aCTOCYBaTH HAYKOBO-
OoOTpyHTOBaHI HOPMHU MiHEpaIbHUX M00pWB. Taka TEXHOJIOTIS CHPHUSE 3MEHIICHHIO
(GiHAHCOBHX BHUTpaT, €EKOHOMUThH Yac Ta MiJBUILY€E MPOIYKTUBHICTH BHUPOIIYBaHHX
KYJIBTYP.

MarmHHOo-TpaHcopTHUM mapk (puc. 1) Ta pemoHTHa 6a3a (puc. 2) arpodipmu
3HAXOJAThCA y ¢.M.T. bpycuiis.

Puc. 2. Pemontha 6asa TOB «A(bipM Bpycunip»

3 OpoBEACHOrO aHaIi3y MOXHA 3pOOMTH BUCHOBOK, 1110 arpodipma A0CTaTHBO
3a0e3reueHa HEOOXITHOI CY4YacCHOI CUIbCHKOTOCTIOJAPCHKOI0 TEXHIKOK IS
BIPOBAPKCHHS O1TbIN €(DEKTUBHUX TEXHOJOT1H 1J1s 30MpaibHO-TPAHCIIOPTHUX POOIT,
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30KpeMa IIiJl 4ac TEXHOJOTIYHUX IepeBe3eHb BPOXKAI0 KYKYypyJ3u Ha 3epHo. Bci

ciryx0u arpoipmMu po3MileHi KOMIIAKTHO 1 OCHAIEHI Cy4YacCHUM OOJIaHAHHAM ISt

HiATPUMKHA POOOTO3ATHOCT] CLIBCHKOTOCTIOAAPCHKOT TEXHIKH Ha HAJIEKHOMY PiBHI.
Jlireparypa

10.Isomin O.A., 3arypcekuii O.M., bornapes C.1. B3aemoist BuiiB TpaHCIIOPTY:
Hasuansumii nocionuk. Kuis: @OIT SAmunncekuii O.B., 2023. 720 c.

11.Asomin O.A., 3arypcekuit O.M. BanTaxkni nepeBe3eHHs : miapyyHuk. Kuis:
Bunasauurso «Komnpunty, 2024. 646.

12. Zagurskiy O., Savchenko L, Ohiienko A., Zagurska S., Domin O. Methodology
for the formation of the company’s logistics service system. Proceedings of
23st International Scientific Conference Engineering for Rural Development 22-
24.05.2024 Jelgava, LATVIA. 105-112.

V]IK 658
OINMTUMIZALIIS MATEPIAJIBHOI'O MOTOKY 3
BUKOPUCTAHHSIM MOJIEJI «TOYKA 3AMOBJIEHHS»

3arypcbkuii Ogier MukoJiaiioBu4 1.€.H., nmpodecop,
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu, Kuis
E-mail: zagurskiy@nubip.edu.ua

VY Ge3nepepBHUX BUPOOHUUUX CUCTEMAX 1CHY€E MOXIIMBICTh 3MEHIIICHHS BUTPAT,
MOB'S3aHUX 13 BIAMOBAMH iz, 32 JOTIOMOTOFO JTOJIATKOBOI YEPTrOBO1 MAPTIi MOCTaYaHHS
y TUMYacoBoMy iHTepBam At . ['padiunuii onuc nporiecy HaBeJACHO Y pUCYHKY 1.

Puc.1 3cyB noctauanb Ha Aty

AHani3 pucyHky | mokasye, 110 nojii0Ha 3MiHa MOCTaBOK PIBHO3HAYHA MPOLIECY
30ubieHHsT Ha (1+At) Tepminy 30epiranHs. BiamoBigHO, BUTpaTH, MOB's3aHi 3i
30epiraHHsM, CTAHOBUTHUMYTh:

_ Qm
L = h+ 2+(1+At)’ 1
TOJ1 SIK 3arajibH1 BUTPATH IOPIBHIOBATUMYTh:
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OTxe, 3a ONTUMAJIBHOTO iHTEPBATY At 3alMOODKHOTO TOCTAYaHHS OTPUMAHO
MiHIMaJIbHI 3araJibHi BUTPATH:

- - J
min(1) = g |1 - Lo EeSonk exp( — (Q — adton))| + hE (1 + Aten) ()

Ta ONTUMAJbHY TOYKY 3aMOBJICHHS (ONTHMAIBHHUN OOCAT CTPaxOBOTO 3aImacy)
Qr3an, 10 BUBHAYUTHCS SIK:
QT3an:aAton (4)
B Ta6numi 1 Ta pucyHky 2 HaBeI€HO MPUKIIAJl BpaXyBaHHS 3aJ€KHOCTEH, 1110
B1IOMBAIOTh TMHAMIYHUN PE3YyJIbTAT YCIX JOCHIKYBaHUX (PYHKIIIHM OJIOKY 30epiraHHs
3araciB IHTErPOBAHOTO JIAHIIIOTa OCTaYyaHb arpapHoOi MPOAYKIIi.
Tabnuusg 1. PesynbpTat onTuMizaliii MaTepiaibHOTO MOTOKY 3 BUKOPUCTAHHSIM
Mmozeni «Touka 3aMOBIICHHS

InTepBan | Butpatu | Butparu 3aranpHi
IarencuBHicTs| Butpatn Ha | Makcumanbhuii | aii omHiel | 30epiraH BiJIMOB, BUTpATH,
MOTOKY 3asBOK| 30epiranHsi | piBeHb 3amacis, napTii Hi, Ix IBin I
Ha pik, [ 3amacis, h Qm ITOCTAYaHH
s, At

20 6 150 1 900 0,0000000 900,0

20 6 150 2 1350 0,0000000 1350,0

20 6 150 3 1800 0,0000000 1800,0

20 6 150 4 2250 0,0000000 2250,0

20 6 150 5 2700 0,01897892 | 2700,0

20 6 150 6 3150 0,00000003 | 3150,0

20 6 150 7 3600 0,0000000 3600,0

20 6 150 8 4050 0,0000453 4050,0

20 6 150 9 4500 22026,460 | 26526,5

20 6 150 10 4950 38026,460 | 42976.5

...... Y ‘Y .?) ”9 @..@w .@

e=@==BTPaTV 36epiraHHA Ix e=@== B TpaTN BigMOB IBig 3aranbHi BuTpatu |

o —

10

Puc. 2 I'padik Bu3HaYEHHS ONTUMAIHHOTO IHTEPBAITY TOTIEPEKYBAITBHOT
MOCTaBKH 4eproBoi mapTii (Atop)

Hagepeni po3paxyHku okas3aju, [0 MiHIMaJIbHOTO 3HAYCHHS 3arajibH1 BUTPaTH
30epiratoTh 10 At,; = 8, KOJIM 1HTEpBaJl MOCTayaHHs OJHIET MapTii MOCTayaHHS HE

208



3biprux me3 VIII-i Mixnapoonoi HayKoeo-npakmuunoi Kongepenuii «Aemomobinvrui mpancnopm ma ingpacmpyximypar

NEPEeBUILYE BOCHBMHU JHIB, 3pDOCTaHHS 1HTEpBalIy HaBITh HAa JEHb a00 JBa CYTTEBO
301JIbIIIy€ 3arajbHi BUTPATH MOCTAYaHb.
Jlirepatypa

1. 3arypcekuit O.M. YrpapiiHHS JAHIIOTOM TMOCTa4aHb : MiApydHUK. KuiB :
OOII Amunnceknii O.B., 2023. 333.

2. 3arypcekuit O.M. YmpaBiniHHS pU3MKaMy . HaBUYaJdbHUN TOCiOHMK Kwuig:
VYHiBepcuret «Ykpainay, 2016. 243.

3. Zagurskiy, O., Duczmal,W., Savchenko, L., et al., Models of Formation of
Reliability of Supply Chains for the Supply of Agricultural Products. Research on
World Agricultural Economy. 2024, 5(3): 14-23.

4. Zagurskiy O., Pivtorak M., Bondariev S., Demin O., Kolosok I. Methods of
reliability management in supply chain. Proceedings of 22st International Scientific
Conference Engineering for Rural Development 24-26.05.2023 Jelgava, LATVIA. 76-84.

5. Zagurskyi O., Pokusa T., Zagurska S., Ohiienko M., Titova L., Rogovskii
I. Ohiienko A., Razumova K., Berezova L. Current trends in development of transport and
logistics systems of delivery of fast perishable foodstuffs. Monograph. Opole: The
Academy of Management and Administration in Opole, 2021, 238.

6. Zagurskiy O., Savchenko L., Makhmudov ., Matsiuk V. Assessment of socio-
ecological efficiency of transport and logistics activity. Proceedings of
21st International Scientific Conference Engineering for Rural Development 25-
27.05.2022. Jelgava, LATVIA. 543-550.

7. Zagurskiy, O., Sobczuk, H., & Lisetskyi, V. Models for optimising the volume
of material flows in the technological chain of corporate vertically integrated structures
of the agricultural sector. Scientific Reports of the National University of Life and
Environmental Sciences of Ukraine, 2024, 20(4),42-56.

YK 65.018:656.13
HIABUALIEHHSA AKOCTI TPAHCIIOPTHUX ITOCJIYI' TA
HOKPAIIEHHSA YIIPABJIIHCBKHUX 3AXO/IB 3 IIEPEBE3EHD
BAHTAXIB

bongapes Cepriii IBaHoBUY, K.T.H., IOLICHT,
Honok Hikita /ImutpoBuY, 3700yBay BUIIOI OCBITH
Hayionanvnuti ynisepcumem 6iopecypcis i npupoooxkopucmysearnus Ykpainu
e-mail: popov130704@gmail.com

JIJisi 3aMOBHMKaA TIEPEBE3€HHsSI OCOOJMBE 3HAYEHHS HE JIMIIE TEPMIHOBICTH 1
SKICTh JIOCTAaBKM BaHTaXIB, ajie¢ ¥ OLlIHKA BapToCTi nepeBe3eHb. OMHUM 13 CIOco01B
BUPIIIEHHS IIUX TPOOJIEM € MOJICTIOBaHHS MPOIECY MEPEBE3CHHS 3 ypaxXyBaHHSIM
peaNbHUX MapIIpyTHUX YMOB. IMitaiiitHa Moaenb onepamusroeo ynpaeninusa (OY)
MIPOIIECOM JIOCTABKH BaHTAXKIB B MIXKHAPOIHUX aBTOMOOUITbHIX TiepeBe3eHHsIX (MAII)
MMOBUHHA OYTH KOMILJIEKCHOIO, IO BiIOMBA€E CTaH 00'EKTIB YHPABIIHHS 1 MOJCIICH, 1110
3a0e3MneuyoTh BUOIp ONMEpaTHBHUX PIllIEHb y TPOIIECI BaHTaXKOMEpeBe3eHb. MoIenb
dakTopis, mo BmBaoTs HA OV nporiecy MAII, npencrasnena Hapuc. 1.
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CTpyKTypa 9KOCTiI TpaHCNopTHUX nocnyr (rpadivyHa dopma)

[ Kno4oBi kpuTepil AKOCTI ]

[TO‘-IHiCTb i HamiIMHICTL JJOCTaBKM] [368pE>KEHHF| BaHTa}Ky] [Ed)EKTMBHiCTb BMTpaT]
[I‘Ipmﬁyrm B CTpDK] [Biﬂ.cmi'CTb BTpaT] [I’lu‘romi Bwrpa‘rm]
[PerynaniCTb JJOCTaBKm] [Ees ['IOLLIKDJJ.?KQHI:] [nogHi BMTpaTnJ

[TepMiHosiCTb BMKOHaHHH] bez nponaxi [LlaCTKa y coﬁjgapTom—;J

[5e3 3aﬁpy)1HEHb]

Puc. 1. Crpykrypa daxropis, 1o BruirBaoTh Ha epextuBae OV mpouecy MAII

Imitamiiina monenb 3a0e3nedye BU3HAUCHHS MOTCHIIMHMX 1 KOHKYPEHTHHUX
MOXJIMBOCTEH 32 TaKMMH YWUHHUKAMH: COIlaIbHUM, €KOHOMIYHHH, (hIHAHCOBUIA,
BUPOOHUYUHN, pecypcHUi, 1H(OpMAaIIMHUN, 0 JO3BOJISIE€ BU3HAUYUTH MPIOPUTETU B
PO3BUTKY KJIIOUOBUX HampsiMKiB (yHKIIoHansHO1 opieHTarii ATII. Kpim Toro,
CTBOPIOIOTHCS EPETyMOBH MPIOPUTETHOTO PO3MOALTY HAIBHUX PECYPCIB, BUXOJISIUH 3
YMOBHU JIOCSITHEHHSI MaKCHUMaJIbHOTO €(EeKTy KOXHOi OKpPEMO B35ITOI TPaHCIOPTHOI
omepaiiii.

AHaJi3 MoJiesielt yacy JOCTaBKM BaHTaXKIB Ha OCHOBI pealbHUX MapIIPYTIB Ja€
3MOTYy OTI€paTUBHO pearyBatu Ha 3MiHH B cuctemi MAIL IMOBipHICHI XapaKTepUCTHKU
JIOCTaBKA BHU3Hadayucs MetogoM Monte-Kapno, peanizoBanuMm y Tmporpami
MATCTAT. Anroput™M MOJENIO€ 4Yac JOCTaBKH 3 ypaxyBaHHSM pO3IMOALLY, IO
JI03BOJISIE OIIHUTU HAMIMHICTH peiicy 3 iMoBipHicTIO 0.91. Mogem 6a3yroTbcst Ha
JETEPMIHOBAaHUX TMapamMeTpax MapuipyTy (IOBKWHA, KaTeropis JOPOTH, OOMEKEHHS )
Ta BUITQJIKOBUX XapaKTEPUCTHKAX: CEPEIHS IIBHUIKICTh, Yac MPOXOHKCHHS,
oopMJICHHSI TOKYMEHTIB, BaHTaXH1 omepailii, mepepBU, KOHTPOJIb 1 3aTPUMKH Ha
KOPJIOHI.

HaiiGinpm TpuBanmow JnaHKO pyxy € mnpoxomkeHHs mutHoro KIIIT €C-
VYkpaina. [IpoGraemMy cTaHOBISATH HA MPUKOPAOHHUX MEPEXOAAX YEPrH aBTOMOOLTIB. Y
3B'SI3Ky 3 IIMM, OINTHMAJbHE YIMPaBIiHHS [MOBHHHO BKIIFOYATH MPOIECIYyPYy BHOODPY
npomikaux KIIII, a mpukop10HHI MEpeXoIn - sIK CUCTEMY MacOBOT'O 00CITyTOBYBaHHS
(CMO), sika XapakTepu3yeTbCsi HAOOpPOM TaKWX IMapaMeTpiB: KIIbKICTh ITOCTIB
NepeBIPKU, TOBKUHA aBTOUYEPTH, IHTEHCUBHICTh TPAHCTIOPTHOTO TTOTOKY HA MUTHOMY
KTIII, cepenniit yac mepeBipku AT3.

Kpurepiem ontumizamii € yac mnpoxomkenHs KIIII 3  ouikyBaHHIM
oOcinyroByBanHs B uep3i. B pamkax kmacudikarii CMO, KIIIT cnig po3rasgaTty, sk
OaratokaHalbHY CHCTEMY 3 OYIKyBaHHSIM 0€3 BIJIMOB.

3 ormsiy Ha HEOOXIiTHICTh OTIEPATUBHOTO MPUUHSITTS PIIICHbB, B SIKOCTI MEPIIOTO
HAOJIM)KEHHS MOYKHA BUKOPUCTOBYBATH (DOPMYJIM HAMMPOCTIIOTO BX1AHOTO MOTOKY.
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V]IK 656
3ACTOCYBAHHS KOHIEMNIT « YHIBEPCAJILHOTO JTA3AVHY» B
T'POMAJICBKOMY TPAHCIIOPTI

3arypcbka CaiTinana MukosaiBHa, K. Gioc. HayK
KH3 KOP «KwuiBchkuii 00J1aCHUIA IHCTUTYT
MICJISIUTUIOMHOT OCBITH MEAAroriyHuX KajapiBy»
e-mail: zagurskasm(@ukr.net

3a nanumu BeecBiTHRO1 oprasizanii oxoponu 310poB's (BOO3) B ganwuii yac y
CBIT1 OUIbIIIE OJHOTO MIJbAPJA JIIOACH 3 1IHBATIAHICTIO, IO CTAHOBUTH OM3bKO 15%
HaceJsieHHs cBiTy [1]. 3 nporo yucia npudau3no Bia 110 g0 190 minsioHIB JOPOCTUX
BI/IYYBAIOTh CEPHO3HI TPYAHOII B peajizailii CBOiX MpaB, Y TOMY YHWCHI 1 THUX, IO
CTOCYIOTBCSI MOJKJIMBOCTEH O€3MEepelkogHOr0 IepecyBaHHS Ta TPaHCIOPTHOI
JOCTYITHOCTI [2].

3apa3 MM € CBiIKaMH TOTO, SIK 3MIHIJIOCS CaMe TIOHATTS «JIFOJIH 3 1THBAJII THICTIO.
BoHO eBOMIONIOHYIOTE: BIJl «IOJEH 3 TMpoOjJeMaMu 370pOB’S» J0 «TPOMAJSH 3
0CcOOMMBUMU TIOTpeOaMm». AKIIEHTH 3MINIYIOThCS IIOJI0 pealti3allii mpaB JIIOAEH 3
IHBJIIIHICTIO B MichkoMy cepenoBuilll [3]. Tak oOJHI€E0 3 HaWBUpPa3HIMIMX
XapaKTEPUCTUK CHPUIHATTS MICBKOTO MPOCTOPY 1HAMBIIAMH 3 IHBAIIJAHICTIO € HOTO
MO Ha /Bl CKJAJOBI: MICTO, SIK MPOCTip peadumTalli Ta MICTO, SIK COIIaJIbHUMA
npocTip (A1 OCBITHBOT, NPO(heCiitHOI, KyJIbTYPHO-I03BINIEBOI Ta 1HIIOL JISJIBHOCTI).

VY nepmiomy BHUIAIKY MICTO «3TOPTAETHCS» 1O TMOKA3HUKIB JOCTYMHOCTI
peabumiTaliiHuX ycTaHoB. TepuTopianbHa OJU3BKICTh peaduTITallMHUX TMOCHYT 1
MOXJIMBICTh OTPUMAaTH BCl iX BHUIM CTa€ OCOOJHUBICTIO BEIMKOro Micta. Tomy
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BIIJIAJICHICTh peadlTITAIlIMHUX 3aKJIa/IiB Bl MICIIS TTPOKUBAHHS 1 «PO3MOPOILICHICThY
10 MICTY CTa€ 3HAYHOIO MEPEIIKOAOIO.

VY npyromy BHIIQJKy MICTO CTa€ MPOCTOPOM HE JIMIIE AJISi CAMOBHUPAKEHHS Ta
0COOHCTOT AKTUBHOCTI 0C10 3 IHBAIIAHICTIO, a M 1)1 X B3a€MO/II 3 1HIIMMH COIIaTLHUMH
rpynamy, siki MOTEHIIHHO MOXYTbh HMPU3BECTH 10 KOH(IIKTY I1HTEpeciB 1, OTXKE, 10
HEOOX1IHOCTI 1HTerparii aas iX BupimieHHA. ToOTO BiAOYBaeTbCs 3CYyB y HAIIOMY
PO3YMiHHI BiJl MPUHLIUIY «JIOCTYITHOTO CEPEAOBHUINA» 0 MPHUHIUIY «yHIBEPCAIHHOTO
J3aiHY», KOJIM KUTTEBUIA TIPOCTIp JIIOJEH OpraHi3oBaHO Tak, 00 yce 0yJ10 3py4Ho.

KoHueniist «yHiBepcaibHOro au3aiiHy» Oylia po3po0iieHa aMepUKaHCHKUM
apxiTeKTopoM Ta aaBokaToM Ponampaom Meiicom. Cim chopMyIbOBaHUX HUM
MIPUHIIUINB YHIBEPCATLHOIO JHM3aiHy MNPOKJIIM HUIAX JI0 MICHb 1 MPOCTOPIB, SKi
OyyTh (Di3UYHO AOCTYITHI HE3aJIEIKHO BiJI MOTPEO 1 MOKIMBOCTEH.

1. CnpaBeayiiBe BUKOPUCTAHHS: AU3aiH KOPUCHUH Ta 3aTpeOyBaHUI JTIOIbMU 3
PI3HUMHU 3410HOCTAMH.

2. I'Hy4YKiCTh y BHUKOPHUCTaHHI: KOHCTPYKIIISl BPaxOBY€ IIMPOKUN CHEKTP
1HAMBITyJIbBHUX NIEPEBAr Ta MOXKJIMBOCTEM.

3. IIpocTe Ta IHTYiTMUBHO 3pO3yMiji€é BUKOPUCTAHHS: BHUKOPHUCTAHHS IU3AiHY
JIETKO 3pO3YMITH, HE3aJIeKHO BiJI JOCBIy KOPUCTyBayva, HOro 3HaHb, MOBHUX HABUYOK
YU MTOTOYHOTO PIBHS KOHIICHTpAILi.

4. Tndopmarris, 1o copuMaeTbes: AU3aliH €PEKTUBHO JOHOCUTH HEOOXIJTHY
1H(DOopMaIrio 70 KOpUCTyBaya, HE3aJIeKHO BiJl YMOB HAaBKOJIMIITHBOTO CEPEOBUIIA 200
CEHCOPHUX 37[1I0HOCTEN KOPUCTyBaya.

5. CTIHKICTh O TOMIJIOK: KOHCTPYKIIiSl 3BOAUTH O MIHIMyMYy HEOE3MeKH Ta
HECTIPUSATIIMBI HACIIKM BUIAIKOBUX Y HCHABMHUCHUX JIii.

6. Huzbki i3uuH1 3ycruiss: KOHCTPYKIIiS 103BOJIsi€ €PEeKTUBHO Ta KOM(OPTHO
BUKOPUCTOBYBATH ii 3 MiHIMAJIbHOIO BTOMOIO.

7. Po3mip Ta mpocTip AJiA MIAX0Ay Ta BUKOPUCTAHHS: nependadyeH] BiANOBIAHI
pO3Mip Ta TPOCTIp M MIAXOLY, AOCSHKHOCTI, MaHIMYJALii Ta BUKOPUCTAHHS
HE3aJIeXKHO BiJ] pO3MIpy TiJIa KOPUCTYyBava, MOTo MO3W YU PYXJIUBOCTI [4].

[Tpu B3aemoii B MpOCTOP1, IKUH OJTHAKOBO JOCTYITHUHN JIJIs1 BCIX, HE3AJIEIKHO BiJT
iX (I3UYHUX MOXJIMBOCTEH, 0COOM 3 OCOOJIMBMMHU MOTpeOaMH € PIBHONPABHUMU
cy0’exktamu (opMyBaHHS MiICbKOTO cepefoBuiia. «IIpuldHATHHIA TPOCTIpy» OLIBII
9iTKO cOpPMYIIbOBAHUN cepel oA 3 0OMEKEHUMH MOXKIIMBOCTSIMH TIOPiBHSHO 3
TAMHU, SKI (PizuyHO HEe oOMekeHi. CTOCOBHO 10 TPOMAJICBKOTO TPAHCIOPTY HOTO
MOXHa OMHUCATH K OO0'€KTUBHUI TPOCTIP MarepiaabHUX O00'€KTIB TPAHCTOPTHUX
3ac001B 3 SIKUMU BOHU B3aEMOJIIIOTh Y TTOBCAKACHHOMY KHUTTI (puc 1.)

Crin 3a3HaYUATH, IO OKPIM TEXHIYHUX YMOB € HU3Ka €KOHOMIYHMX YHMHHHKIB,
10 BIUIMBAIOTh HA 0e30ap’€pHICTh y MICBKOMY TPOCTOP1 JIJIs JTFOACH 3 OCOOTMBUMU
notpedbamu. I Xoua 1e He OOOB'SI3KOBO € (HI3MUHOIO MEPEIIKOIO0 ISl OCTYIY,
BapTICTh MPOi3Ay Y TPOMAJICEKOMY TPAHCIIOPTI MOXKE CTAaTH CYTTEBOIO MEPEIIKOI00
JIJISi BAKOPUCTAHHSI JOCTYITHOTO TPAHCIIOPTY, OCOOJIMBO JJIs 0C10 Ta CIMEH 3 HU3BKUM
noxoaoM. Bucoki Tapudu MOXYyTh 3pOOUTH pEryJiipHE BUKOPUCTAHHS MOCIYT
IPOMAJICBKOTO TPAHCIOPTY HEA03BOJEHUM, 3MYIIYIOUM JIOJed OOMEXyBaTH CBOI
MOT3/IKH, 3AJIMIIIATUCS BIOMa a00 BUKOPHUCTOBYBATH aJbTEPHATHBHI BUIU TPAHCIIOPTY

[5].
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Puc 1 «IIpuitHATHUN TPOCTIP» TPOMAICHKOTO TPAHCHIOPTY LIS OCOOH 3

0COOIMBUMU TTOTpeOaMu
a — HU3BbKOMUIbHUHN aBTOOYyC; 0 — O6araToyHKIIIOHAIbHA KHOIKA; B — MICIIE JJIs Bi3Ka 3 TUTUHOIO; T
— HU3bKA ITiJIoTa 10 BCiil TOBXKHUHI TPAHCTIOPTHOTO 3ac00y.

Le cTBOpIOE UKIIIYHY TPOOJIEMY, OCKIIBKH T1, XTO KOPUCTY€ETHCS TPOMAJICHKUM
TPAHCTIOPTOM JAJIsL JOCTYILY O OCHOBHHX IOCIYT, TAKUX SIK OXOPOHA 3/I0POB's, OCBITa
abo po0oTa, MOKYTh MaTH TPYJHOIII 3 JOCTYIIOM JO IMX IMOCIYT 4epe3 BapTICTh, 1
TOMY X MOXJIMBOCTI €KOHOMIYHOi MOO1IbHOCTI oOMexeHi. KpiMm Toro, BiJICyTHICTb
JOCTYMHUX TPAHCTIOPTHUX MOXKJIMBOCTEH MOKE MPU3BECTHU JO COLIAIBHOI 130JIA1I11,
OCKUTBKH JIFOJIM MOXYTh OyTH HE B 3MO31 BIABIAyBaTH CIM'I0 Ta JApy3iB abo Opartu
y4acTh y TPOMAJICHKUX 3aX0/1aX.

OT1xe, MOAM 3 THBAIIIHICTIO € OJHUMHU 13 COLIAIIBHUX TPYII, Ydi 1HTEpECH Ta
3anmuTy Ha 6e30ap’€pHICTh Y MICBKOMY MPOCTOPI YIIEMJICHI. Y CY4acHUX MicTax, I
MUTaHHS CTa€ OJHUM 13 HAMBaXJIMBIIIUX MPHU MPUHUHATTI PIllIEHb PO MPOEKTYBAaHHS
MICT Ta HaBKOJMIIHBOTO cepenoBuina. lle crpuse peanizamii npaBa ocobam c 3
0OMEXEHUMH MOXJIMBOCTSIMU Ha MPOXKHUBAHHS Yy MICTI MOPSJ 13 1HIIMMH YWICHAMHU
CyCHUIbCTBa, 3a0e3nedye piBHI TpaBa, CIOpPHUAE I1HTErpaiii B CYCHIJIbHE JXHUTTS,
PO3BUTKY COLIIaTbHOI B3a€EMO/IT Ta MIABUIIECHHIO JOCTYIHOCTI 1HQPACTPYKTYpH.

Jliteparypa
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PLANT WALL: A MULTIDISCIPLINARY ENGINEERING DESIGN
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Quadre Moore, student,
Moriah Metellus, student,
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Jonathan Ophus, Machine Shop Technician
Oral Roberts University, Tulsa OK, USA
e-mail: pnavitski@oru.edu

Abstract. Urban environments are increasingly facing challenges related to
sustainability, green space availability, and efficient resource management. In response
to these issues, the Plant Wall Project was initiated as a multidisciplinary senior design
initiative at the University of Tulsa. This project combines the principles of advanced
mechanical engineering with environmental biology to create innovative solutions for
sustainable plant growth systems.

The Plant Wall Project is currently in its second development phase. Initially,
the team focused on the design and construction of a mechanical framework capable
of supporting various plant species. In its current phase, the focus has shifted toward
intelligent environmental monitoring and irrigation using PASCO ST-2997 sensors.
This system enables real-time data acquisition and automated irrigation [3].

At the core of the project is the integration of sensor-based feedback and
mechanical components. Students developed a robust structural frame and a water
filtration system tailored for different environments. The biology team contributed
expertise in plant needs such as lighting, nutrient flow, and growth cycles [2, 7].

Moriah Metellus led biological integration under Dr. Budavich’s guidance.
Quadre focused on sensor programming and calibration. David designed the
mechanical system. This collaborative approach provided hands-on learning across
disciplines. The Plant Wall is more than just a green structure — it is a smart, adaptable
system with applications in classrooms, urban agriculture, and biological research. It
can demonstrate environmental feedback loops, support rooftop farming, and serve as
a living teaching tool. The integration of engineering and biology highlights how
student-led projects can create real-world innovations with lasting impact [6].

Results and Collaborations. In recent weeks, significant improvements have been
made to the Plant Wall project, particularly in strengthening the structure and optimizing
the irrigation system. These upgrades were necessary to prepare the system for the
integration of PASCO ST-2997 sensors for real-time data collection. These sensors are
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designed to monitor key environmental variables, such as soil moisture, temperature, and
humidity, enabling the team to adjust irrigation levels dynamically. By integrating these
sensors, the irrigation system has become a Smart Irrigation System, which allows for
real-time monitoring and water distribution based on plant needs. The sensors provide
actionable data that is used to optimize water usage and ensure optimal plant growth. The
integration of the PASCO ST-2997 sensors is a critical step toward automating the system,
improving sustainability, and ensuring efficient water management. This data also informs
the development of mathematical models that predict water requirements, contributing to
the long-term efficiency of the system [4].

Educational Experience and Interdisciplinary Collaboration. The Plant Wall
Project offered students an opportunity to engage in real-world challenges, applying
theoretical knowledge from Environmental Engineering, Sensor Technology, Biology,
and Programming courses. Students worked hands-on with plant care, irrigation
systems, and sensor calibration, bridging classroom learning with practical, real-world
applications. They actively participated in both the design process and system
integration, providing valuable interdisciplinary insights [1].

Future Development and Challenges. Despite the progress made, several
challenges have emerged that will need to be addressed in future developments of the
Plant Wall project. During a recent discussion with Professor Budavich, it was revealed
that the plants have been affected by several pest infestations, including spider mites,
mealy bugs, and thrips. To mitigate the infestation, the team has purchased
Imidacloprid (a systemic insecticide in granule form), which is intended to control the
pests and restore plant health. Further complicating matters, the irrigation system is
facing issues with its water delivery. The length of the main pipe connecting the central
water source to the individual pipes leading to the plants is excessive, which has
resulted in reduced water flow efficiency. Additionally, the pipe that connects the plant
wall to the clear glass tank below is difficult to maneuver, and is currently held together
with duct tape. This connection is critical for filtration and monthly treatments of the
plant wall, and its current state is not sustainable [8].
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YK 656.13
EKOHOMIYHI IEPEBATHY PO3BUTKY EJIEKTPOMOBLIBHOI
IHOPACTPYKTYPH
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epotwcasnuii ynisepcumem «Kuiecokuu agiayiuHutl iHCmunymy

e-mail: 120777@i.ua

CyyacHU#l CBIT aKTHUBHO TMEPEXOJUTh HAa EKOJIOTTYHO YHUCTI TEXHOJIOTIi, 1
€JIEKTPOMOOLITI CTaIM OJTHUM 13 KIIFOUOBUX €JIEMEHTIB Li€1 II100aJIbHOI TpaHc(hopMarlii.
OxpiM  OuUEBHIHMX  CEKOJOTIYHMX  [epeBar, pO3BUTOK  EIEKTPOMOOLIBHOT
1H(pACTPYKTYpH HEce 3HAYHI €KOHOMIYHI BUTOJU ISl JepKaB, O13HECY Ta OKpPEMUX
rpoMasiH. OpHi€0 3 HaWBaXUIMBIIIMX EKOHOMIYHMX IepeBar eJIeKTPOMOOUIIB €
3HM)KEHHSI BUTPAT Ha eHeproHocii. Ha BiIMIHY BiJl TpaJMLIMHUX aBTOMOOLIIB, SKi
noTpeOyroTh OeH3MH al00 Ju3elibHE TajuBO, EJEKTPOMOOLIl JKUBJSITRCA BIJ
CIICKTPOCHEPT1i, BapTICTh SIKOi 3HaUYHO HWX4Ya. Lle m03BOJIIE BOIISAIM €KOHOMHTH Ha
naauBi B 3-5 paziB, MO OCOOJMBO aKTyaJlbHO B YyMOBaxX KOJWBaHb I[IH Ha
HadTONPOYKTH. [{7151 IepkaB 11e TaKOK 03HAYA€E 3MEHIIICHHSI 3aJIEXKHOCTI Bl IMIIOPTY
Ha(TH, IO € CTPATETIYHO BAXKIMBUM IMUTAHHIM €HEPTETUYHOI OE3MEKH.

Po3BUTOK Mepeki 3apsAIHUX CTAHINN CTUMYJIIOE EKOHOMIYHE 3pOCTaHHS Yepes
3a]ly9eHHsI 1HBECTHIIN y OyIiBHUITBO 1H(MPACTPYKTYpu. BCTaHOBICHHS 3apsiiHHX
CTaHIlii moTpebye 3HAaUHKUX (hiHAHCOBUX BKJIQJICHb, IO MPUBAOIIOE SIK TPUBATHUX, TaK
1 nepxkaBHUX 1HBecTopiB. KpiM Toro, 1s ramy3b CTBOpIO€ HOBI poOodl MicCIs - Bij
MOHTQ)XHHKIB 1 TEXHIKIB /IO 1HXKEHEPIB 1 MEHEIKepiB 3 00CIyroByBaHHsA. TOprosi
LHEHTPHU, TOTENbHI KOMIUIEKCH Ta HaBiTh 3BHYaiiHI A3C OTpUMYIOTH J0JATKOBI
JKepera 10X01y, TPOMOHYIOUH MOCITYTH 3aPsIKH €JIEKTPOMOOLITIB.

Jlep>kaBu CBITY aKTUBHO HIATPUMYIOTh PO3BUTOK €JIEKTPOMOOUIBHOI ramysi
yepe3 pI3HOMaHITHI cTUMyld. B VYkpaini, Hanmpukiag, AilOTh MUIBTK HA IMIOPT
CJICKTPOMOO1TIB, BKIIFOYAIOYH 3BUIBHEHHS BiJl MUTHHX 300piB Ta I1/IB. Jleski kpainu
KOMITCHCYIOTh YaCTHHY BUTPAT HA BCTAHOBJICHHS JOMAIIHIX 3apsSAHUX CTaHIIN abo
MPOTOHYIOThH MIJILIOBI KPEAUTH HA KYMIBIIO €JIeKTpoMoOLTiB. Taki 3aX0au HE JHIIe
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CTUMYJIIOIOTh TOMUT, ajle ¥ CHOPUAIOTh PO3BUTKY BITUYM3HSIHOTO BHPOOHUIITBA
eJIEKTPOTPAHCIIOPTY Ta MOB'A3aHUX 3 HUM TEXHOJIOTIH.

BaxxnmuBuM acrekToM € TOTEHINal JJis PO3BUTKY MICIIEBOT E€KOHOMIKH.
BupoOHUIITBO aKyMyJsITOpiB, €JIEKTPOJBUTYHIB Ta IHIIUX KOMIIOHEHTIB Jis
eJIEKTPOMOOLTIB MOXE CTaTH HOBUM HAMPSMKOM JJIsI YKPAiHCHKOI MPOMMCIOBOCTI.
KpiM TOro, po3BUTOK €NeKTpoMOOUIbHOT ramy3i ctumymioe IT-cekrtop, OCKUIbKH
Cy4acHi eJeKTpoMOOiTi TOTPeOyIOTh CKIIATHOTO TPOTPAMHOTO 3a0€3MeUEHHS, CHCTEM
KepyBaHHS Ta "po3yMHUX" MEPEXK 3apsSIHUX CTAHIIIN.

VY OBrocTpoKOBIN MEPCIEKTUBI PO3BUTOK €IEKTPOMOOUIBHOI 1HPACTPYKTYpH
IpuHEece J0JaTKOBI €KOHOMIYHI TiepeBaru. IlomimimieHHs SKOCTI MOBITpsI uepes
3MEHIIICHHS] BUKUIB MPU3BEE 10 3HWKEHHS BUTPAT HA OXOPOHY 370poB's. Kpainu 3
PO3BUHEHOIO "3€JICHOI0" €HEePreTUKOI0 CTAI0Th OUIbII MPUBAOIMBUMU ISl IHO3EMHUX
iBectuiii. KpiM TOro, enekTpoMoOusli, sIKi MalTh MEHIIE PYXOMHX YacTHUH
MOPIBHAHO 3 TPAAMILIMHUMHU aBTO, CHPHUSAIOTH 3MEHIICHHIO BUTPAT HA yTPUMaHHS
JOPOKHBOT IHPPACTPYKTYPH.

TakuM 4YUHOM, PO3BUTOK €JIEKTPOMOOUIBHOI 1HQPACTPYKTYPH - 1€ HE MPOCTO
MOJHHI TPEH[, a CTPATETIYHUI HAIPSIMOK €KOHOMIYHOTO PO3BUTKY. BIH moennye B
co0l €KOJIOTIYHI Ta €KOHOMIYHI IepeBaru, CTBOPIOIOYM CUHEPreTHYHUN e(eKT miist
cycnuibeTrBa. [ns YkpaiHu axkTuBizalis poOOTH y IbOMY HaIlpsIMKYy MOXE CTaTd
BXUJIMBUM KPOKOM JI0 CHEPreTHMYHOI HE3aJIeKHOCTI Ta CTBOPEHHS HOBHX
BHUCOKOTEXHOJIOTTYHUX T'ally3€il MPOMHCIOBOCTI.
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YK 658.1.004
THHOBAIIl ®YHKIIIOHYBAHHA ABTOTPAHCIIOPTHOI'O
KOMILJIEKCY B YMOBAX IHTEHCU®IKAIII TPAHCIIOPTHUX
TEXHOJIOI'T 3BUPAHHS 3BIKXKS

BoponkoB Ouekciii AHapilioBuY, BUKJIaaa4, TOJI0Ba IMKJIOBOI KOMIiCii
TPAaHCTIOPTHUX TEXHOJIOT1H
Daxosuti KoOeOHC IHHCEHEPIT, YNPABIIHHSA MA 3eMAe8NOPAOKYB8AHHS J]epicasHo2o
Hekomepyitino2o nionpuemcmesa "/lepaicasnuil ynisepcumem "Kuiscokuii asiayitinutl
incmumym"

[nTencudikailiss arpoBUpOOHMIITBA BUMAara€ MoOJIEpHI3alii BCIX JAaHOK
CLITBCHKOTOCTIOAAPCHKOTO BUPOOHUIITBA, 30KpEeMa — TPAHCTIOPTHOTO KOMIUIEKCY, STKUN
BIJNIOBIA€ 3a BUBE3CHHS BPOXKAIO 3 MOJISI 1 MOJAJbILY JOCTaBKY O €JIeBaTopy abo
ckaany [1]. IIpobnemu epekTUBHOCTI 3€pHO30MPATIBHOIO TPAHCIOPTHOTO KOMILIEKCY
MO’KYThb IIPU3BOJANTHU /10 3HAUHUX €KOHOMIUHUX BTpAT, 3HUKEHHSI SKOCTI BpPOXKArO Ta
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3pocTaHHs BUTpAT [2]. YV 11IbOMY KOHTEKCTI HEOOX1HE TTTUO0KE pO3YyMIHHS CydacHHUX
npo6JieM Ta NUIIXIB 1X BupimeHHs [3].

3epHO30MpaNTbHIN TPAHCIIOPTHUN KOMILJIEKC BKIIFOYAa€ KOMOAiHU, aBTOTPAHCIOPTHI
3aco0u ISl IEPEBE3CHHS 3epHA, a TAKOXK TEPMIHAIH JJis1 30epiranHs 1 00poOKu 3epHa
[4]. BaximBoO CKJIAZOBOIO € B3aEMOJIS IMX CJIEMEHTIB I 3a0e3NeucHHS
oe3mnepebiitHoro QyHKIIOHyBaHHS [5]. HempaBuibHa KoOpAWHAIS MK HUMH MOYKE
IPU3BECTH JI0 3HAUHUX 3aTPUMOK, 1110 BIUIMBAE HA SIKICTh BpOXkario [6].

OnHa 3 OCHOBHHX MpOO0JIeM I1e HecTaya BiAMOBIIHOI TexHIKU [7]. OOMexeHul mapk
Cy4acHUX TpPAaHCHOPTHUX 3aco0iB Ta KOMOAalHIB, 5Kl BiANOBIJal0OTh BHUMOTaM
iHTeHcudikallli, HeraTUBHO BIUIMBA€E Ha €()EeKTUBHICTh POOOTH KOMILIEKCY. TexHIuHI
HECIPAaBHOCTI, 3HOIIEHAa TEXHIKa Ta BIACYTHICTh PEryJSIPHOIO TEXHIYHOTO
OoOCIyroByBaHHs TakoX € cepho3HUMU TnpoOnemamu. Kpim TOro, Hu3bka
e(EeKTUBHICTh YINPABIiHHA TPAHCIIOPTOM, BIJCYTHICTh aBTOMATU30BAaHUX CHUCTEM
MOHITOPUHIY Ta ONTUMI3ALll MPOLECIB 3HUKYE 3arajJbHy IPOIYKTUBHICTh. BaxkmuBum
€ TaKOX HEpPO3BHMHYTA JIOTICTHKA: HEJAOCTATHHO MPOJAyMaHa CHCTEMa MEpeMIlEeHHS
3epHa 3 TOJISI 0 CKJIQJIIB MOXKE MPU3BOJAMUTH JO 3aTPUMOK 1 30UIBIICHHS BUTpAT.
[ToromHi yMOBH, TaKi sIK JOIIl1, TAKOK 3HAYHO YCKJIAIHIOIOTh TPAHCIIOPTYBAHHS 3€pHA,
10 1€ OUIbIIE BIJIMBAE HA IOTO CBOEYACHE BUBE3EHHS.

[HTeHCcudiKamis arpoBUpOOHUITBA BUMAara€ NIABULIEHHS MNPOAYKTUBHOCTI Ha
KOXXHOMY eTami 30upaHHs Bpoxkaw. Jlas 1poro mnoTpiOHO 3MEHIIMTH Yac Ha
nepeBe3eHHs, 30epiranHs Ta oOpoOKy 3epHa. SIKIO TPaHCHOPTHUN KOMILJIEKC HE
3/laTeH 3a0€3Me4YnTH TaKUX BUMOT, TO BUHHMKAIOTh 3aTPUMKHU, IO MPHU3BOJIUTH O
3HIDKEHHSI €(QEKTUBHOCTI arpoBUPOOHMIITBA Ta 30UIbIIeHHS BUTpar. OgHUM i3
OCHOBHHMX IIIJISIXIB BUPIIICHHS € MOJIEpPHI3AIlisl TEXHIKH, 30KpeMa 1HBECTHUIII B HOBI
3¢pHOBO3M, KOMOAWHM, TPUYENH, HaIIBOPUYEIH IO JO3BOJISE IIJIBHIIUTH
edeKTUBHICTh TPAHCIOPTYBaHHS. BrpoBajKeHHS aBTOMATH30BAaHUX  CHUCTEM
yrpaBiiiHHs, TakuX ik GPS-MOHITOpUHT Ta crieliaii30BaHi MporpaMHi MPOAYKTH ISt
TJIaHYBaHHS, JACTh 3MOTY OUTBIT €(PEeKTUBHO KEpyBaTH TPAHCHOPTHUMHU TOTOKAMH.
[TokpaiiieHHsT JTOTICTUKM Ta OMNTHMI3allisl BUTpAT 4acy Ha TPAHCIOPTYBaHHS 3€pHa
TaKOX € BOKJIMBUMH HAMpPSIMKaMHU JJIS BUPIMICHHS ICHYIOUHX TpoOieM. Po3BHTOK
1H(pacTpyKTypu 30epiraHts 3epHa Ta MOJEpPHi3alis CKIaAiB 1 TEPMIHAJIB JI03BOJIUTH
3HHM3UTH BTpaTu Bpoxkaro. OKpiM TOro, HaBYaHHS MEPCOHANY 3 MUTaHb YIPABIIIHHS
TPAaHCTIOPTHUMH TIOTOKAMH Ta EKCIUTyaTarii TeXHIKH COpPUATHME TOKPAIICHHIO
3arajgbHOi €PEKTUBHOCTI POOOTH KOMILICKCY.

3abe3nedyeHHs: epeKTUBHOI pOOOTH 3epHO30MPATTLHOTO TPAHCIIOPTHOTO KOMIUIEKCY €
HEB1JI’€MHOI0 YAaCTHHOI TMporiecy 1HTeHcuikarii arpoBupoOHHUITBA. OHOBIICHHA
TEXHIKH, TMMOKPAIIEHHS JIOTICTUKU Ta BIPOBAHKCHHS ITU(POBUX TEXHOJOTIA MOXYTh
3HAYHO MIABUIIUTH €(PEKTUBHICTH IIi€1 BaXKJIMBOI JJAHKH arpapHOTO CEKTOpPY, IO B
CBOIO YEpry JOMOMOXKE 3HU3UTU BUTPATH 1 MIJBUIIUTH KOHKYPEHTOCIPOMOKHICTb.
Po3pobseHo MaTeMaTuyHy MoJielb OOIpYHTYBaHHS ONTHUMAbHOI TPaHCIOPTHOI
1H(GPACTPYKTYpH 3 ypaxyBaHHSM IPYHTOBUX YMOB 1 €KCIUTyaTalliiiHi BUTpaTH Ha
BHUBE3CHHS 30DXOKS. Y PO3po0JeHOT MaTeMAaTUYHOI MOJE MPUAUBIETBCS 0COOJMBa
yBara Koe(iieHTy crhiBBiAHOWIEHHs BiactaHeid (y). Lleil koedilieHT € cTaBleHHs
BIJICTaHl, Ha SIKE€ BUBO3UTHCA 301K KOHKPETHMM BHJIOM AaBTOTPAHCIOPTY, IO
3arajgbHOI JOBXKUHU 1oporu. KoedilieHT y 103B0IIsIE BU3HAUUTH MICII€ PO3TAIlyBaHHS
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NEePEeBAHTAXKYBAIBHOIO MYHKTY 1 TPAHCIOPTHO-TEXHOJIOTIYHY CXEMY BHMBE3ECHHS
301K0Ks. MaTtemMaTuyHy MOJENb MOXKHA IPEJCTABUTH B HACTYITHOMY BHUIJISIIL:

I (1 F e I (( 1 = b ) I
e | [ e i SO FTR e e A i I .
" oy 7, | HpT | n I | V. | npm |
Z=3 . ' ' oo B CHL N SR ) - = 4 e
= g el VDT 4 [ ;
: —:f 7k Wy H . z ! = e ! — H
Pt I S o o1 g ol -y
|
| | | |
[ (f Tk 1
| _1{7‘ : LA - - ‘_IF = 11
, : i " v HPL |
* | 1= b o | : : Yl ] s R
Dytspve —T¢ 1 T o= (17— .l o Do sru (197
i | ' b B Rt e DTN Bt
|
|
| | ."- 13 [1_ -"r b, .I 11
v | | oosru i S i |
| HL v, | npm
L5 \ ] ode ] ‘1_~_, }_"f 4
e ] . Pvisru s ]
= —-r ! = = 4
i=1 \T 13m )-C—}r'sru I It b‘;
|
|
(.. (( £ =3k b o] Ly
| &f I % srm I LI Mil2 srmta ~r
| v npm | | | v, npm
+| — : ; o L h-» b4 : > L v+
Tt oI -7 & [Cmism" 7i b =PI 7a [ sm1
Tnem =P sem L S o | ‘s sm 1
| | |
| | |
nicln nlclY (€ L.on
'V ¥ ! 7 7 7 . -
L 5 ‘ vivh ‘_ v |l | Zm T m ‘:—CJ.,Q:’IHH‘
=1\ =1\ 9y \ Q.rrr

1€ lgv, lsu, Lam — CepeaHs BiACTaHb BUBE3CHHS 301K BIAMOBIIHO ajie MO OO,
CUIbCBHKIM J10pO3i 1 MaricTpali, KM; i, Y — 3Ha4€HHs Koe]ilieHTa BITHOCHO BiJICTaHEH
BIJIMOBITHO JJI MPUYENIB-NIEPEHABAHTAXKYBAaYiB 1 BAaHTAXXHOTO aBTOMNOI3AY IS
301K 0, O — KOe(IIIEHT MpoOiry BIAMOBIAHO AJIA PUYEIiB-IEPEHABAHTAXKYBAYIB 1
BAHTAKHOTO TPAHCHOPTY JUIs 301Kk (A1 moist o = 1, 1u1st cibebKoi goporu o = 0,7,
mis Marictpami o = 0,6); ly, ty — BIANOBIZHO IIBUIKICTE IPUYCIIiB-
MepeHaBAaHTAXYBAviB 1 BAaHTAXHOTO TPAHCIOPTY s 300Kk, kM/rom;, Qp, Qi —
BaHTXKOMIAHOMHICTh BIMOBIIHO ISl TIPUYEIiB-TIEPEHABAHTAXKYBaUIB 1 BAHTAXKHOTO
TPAHCIOPTY IS 30140KsI, M*; Qp — 0OCAT BUBE3EHOTO 301K 10 MaricTpaii, M*; qu, Qv
— 00cAT BUBE3EHOTO0 301K 110 1MOJIto 1 10po3i, M*; Cy, Cp, C, — BapTicTh Oy IIBHUIITBA
1 KM IUIAXy, BIAMOBIIHO JJIS TOJISI, MariCTpai, J0POTH, TPH.; tysm, ths; — MIATOTOBYO-
3aKJIIOYHUN 4ac, BIANOBIIHO, Jis MpPHUYEMiB-NIEPEHABAHTAXyBadiB 1 BaHTAXHUX
aBTOMOI3/B, TOA.; tupm, twps — YAC MPOCTOIO i HABAHTAKEHHSIM-PO3BAHTAKECHHSM,
BI/IMOBIHO, JUIsI BAaHTaKHUX aBTOMOi3/1B, To1.; T — yac pobouoi 3minu, roxd.; C, —
BUTPATH HA MIEPEBAHTAXKEHHSI, TPH/M°.

OOMeXeHHSIMM MaTEeMaTH4YHOI MOJIENIl € IIBHAKOCTI BaHTa)KHMX AaBTOIIOI3IB, SKI
BI/IMOBIaI0Th HOPMATUBHUM BUMOTaM.
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YK 656.06
OCHOBHI XAPAKTEPUCTUKN MAUBYTHHOI'O PO3BUTKY
JIOI'ICTUKH

I'padoscebkuii Jlenuc €Brenopuu’’, 3100yBay BUILIOT OCBITH
Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmyeanus Yxpainu

VY cBITOBI KOHKYpEHITii BJOCKOHAJICHHS CUCTEMU JIOTICTUKH Ma€ PO3BUBATHUCS

K TPUBATHUMH KOMIAHISIMHU, TaK 1 Ha JepxaBHOMY piBHI. Bembn 1 PoTtmaiiep
BU3HAYMIIA TP PEBOJIOLIT y O613HECI, K1 ICTOTHO BIUIMBAIOTh HAa CTPATET1i 3aKyIliBEIb
Ta MOCTa4YaHHs B OOPOOHUX CEKTOPaX.

i Tpu peBotOLII:

1) rioGamizaliis TOPTiBIi;

2) HacTtaHHs 1H(QOpPMALIHHOI epH;

3) HalOLIBII BUMOIJIMBI CIIOXKMBAU1 Ta TIOCTIMHO 3MIHIOIOY1 CIIOXKUBYI repeBaru [ 1].

1" HaykoBwuii kepiBHUK — 3arypcbkuii Oner MukonaiioBuy, J1.e.H., mpodecop
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OCHOBHUMH XapaKTEPUCTUKAMU MaHOyTHHOT'O PO3BUTKY JIOTICTUKH €:

1) Pomp ypsimy: mo0 30epertd KOHKYpEHTOCHPOMOXKHICTh Taily3eH, ypsii Mmae
OYOJIUTH TIUISIX HAJAHHS JTOTIOMOTH Y PO3BUTKY JIOTICTHYHUM Tairy3sM. Hampukman, iges
BaHTA)KHOT'O CeJia MICHKOT JIOTICTUKH 3a0€31euy€ CepeIOBHIIE T IBUILICHHS e()EeKTUBHOCTI
JIOTICTHKM Ta 3HWKEHHS EKCIUTyaTamiiHuX BUTpaT. OJHAK 1€ TMOB’S3aHO 3 BEIUKUMHU
IHBECTHIIISIMU Ta JCIKUMH TPOOIIEMaMH, TIOB’SI3aHUMH 13 3aKOHAMH Ta HAI[IOHAILHOIO
MOMITHKOI0. be3 kepiBHUIITBA Ta MIATPUMKH YPsAY JOCSITHEHHS TUIaHy CKJIafIHE.

2) 3pocTaHHsi MDKHApOAHUX BaHTAXXHUX IMEPEBE3CHb OOYMOBJIIEHO KiJIbKOMa
yruHHUKaMH. [lo-niepiiie, po3KBIT e1EKTPOHHOI KOMEPIIIT TPOCYBA€ MI>KHAPOAHY JIIJIOBY
akTHBHICTh. [lo-zmpyre, 3MmiHa cTparerii BUPOOHMIITBA MOTPEOYye Mi>KHAPOIHOTO
CIIBpOOITHUIITBA, HAMPUKJIA, IMIOPTYIOUM HamiBdaOpuKaTH 3 KpaiH 13 ACHICBITUMHU
JIIOJICBKUMH pecypcaMu JJIsl TUX, XTO Ma€ OUIbII BUCOKI TEXHOJIOTII NI 30UpaHHs
KiHIIeBUX ToBapiB. [lo-TpeTe, TUCK TI00ai30BaHOTO PHUHKY, Takoro sk CBiToBa
opranizauis topriem (COT), miamToBXye MiCUEBl ramxy3l OPOMHUCIOBOCTI IO TOTO,
mo0 NpoCyBaTHUCA 1O JOCSITHEHHS MDKHAPOJHOTO CTaHAapTy Ta CTHKATHCS 3
BCECBITHHOIO KOHKYPEHIIIEIO.

3) BoockoHaneHHs MOCHyr: 3a0€3MEYeHHS XOpOIIOro  0OCIyrOBYBAaHHS
KIIIEHTIB CTa€ HEOOXIJHOK BHMOIOK [Jisi Ol3Hec-omepamiii 3 1HTEHCHUBHOIO
KOHKYPEHII€}0 Ha CBITOBOMY PHUHKY. SIKICTh MOCHYr € OCHOBHUM (PaKTOPOM, IIO
BILJIMBAE HA CIIO’KUBYY MOBEIIHKY CE€peJl MANPUEMCTB 13 BUCOKOIO CXOXKICTIO. B manmii
yac CEpBICHI CUCTEMH BKJIIOYAIOTh JIEKUIbKA PO3POOJICHUX TEXHOJOTIN, TaKUX SK
edextuBHa BianoBias cnoxkubadiB (ECR) 1 Quick Response (QR). ¥V naitbnmxgomy
MalOyTHHOMY HOBI TE€XHOJIOT1l OYyAyThb 3aCTOCOBYBATHCS JJIS HAJaHHS SKICHIIIMX
MOCITYT JUTSl KITI€HTIB.

4) Pepomromist sorictuuHux omepariid: [T-texHonorii Ta 11 TPOIYKTH
3a0e3MneuyoTh €(PeKTUBHICTh T THYYKICTh y JIOTICTUYHUX cucTeMax. PamiogacToTHuii
inenTudikarop (RFID) € ogauMm 13 1iux MetoaiB. OCHOBHA BIJIMIHHICTh MI3K CUCTEMOIO
mtpux-koay ta RFID nonsirae B Tomy, mo RFID He notpebye ckaHyBaHHS IITPUX-
koay Ha ToBapax. RFID Mo)ke 3HayHO 3MEHIIMTH 4yac py4yHOro ymnpasmiHHs. RFID-
CHUCTEMH MOXYTh BU3HAUATU KUIbKICTh BX1JJHUX JJAHUX Y T€Tax aBTOMaTUYHO 1 BiApasy,
KOJIM 3aMOBHUKH BUILITOBXYIOTh CBIN BI30K Uepe3 BUXIJI.

5) CkopoueHHS TEpMiHY CIyXOH TPOAYKTY: 3 YypaxyBaHHSM HOTOYHOI
TEHJICHIII1, TU3aliH TOBapiB 3MIHIOETHCS 3 KOXXHUM JHEM, 1 TOMY >KATTEBUHN LMK
OPOAYKTY KOPOTHIMM 1 KOpOTHIMM, ocoO0iauBo B ramy3i iHdopmaruku. {00
IMPOTUCTOSTH IIUM HACIIJKaM, CHCTeMa JIOTICTUKH Ma€ IMABUIIUTHA e(EeKTUBHICTh Ta
HAJIHHICT, JOCTAaBKM TOBapiB. I[HaKIIe HEBIANOBIOHA JIOTICTUYHA CHCTEMa
MEPEIIKOPKATUME KOHKYPEHTOCITPOMOKHOCT1 HOBUX MPOAYKTIB Ta MPUOYTKY Oi3HECY.

6) IlominmieHHsT JOTICTUYHUX 00’ €KTIB: MPOCYBAHHS Ta PO3BUTOK JIOTICTHUKU
3aCHOBaHI Ha KIJTLKOX METOJIaX Ta MOBHHUX TeOpisix. BucokoTrexHosorivyni 3acobu Ta
cucrtemu, Hanpukiaa, [TC, Moxe npuHecTH OUIbIIE MOXKJIMBOCTEH Ta TepeBar aJis
JOTICTUKU. TakoX MOKpalleHHs BIAMOBIIHUX 00 €KTIB Ta OOJaJHAHHS, HANIPUKIIA/,
BUJIKOBUM HABaHTa)XyBay HEOOXITHUW 11 €(PEeKTUBHOCTI HABAHTAXEHHS s
TpaHCHOPTYBaHHA. Y MailOyTHROMY aBTOMaTH3allisl BAPOOHUIITBA € OCHOBHOIO METOIO
BCiX MIPOIIEAYp JIaHI[fora nmoctayaHHs. [{e Moxke 1onoMorTv miABUIIUTH €(PEKTUBHICTh
Ta CKOPOTUTHU EKCILTyaTalliiHI BUTPATH.
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7) ChiBnpanst MK KOMIAHISIMU: 3aJJi1 30€pEKEHHsI JIOTICTUYHUX BHUTpAT
KITIOYOBOIO KOHILICTIIIIEI0 € MAKCHUMI3allisi BUKOPUCTAHHS JAOCTYIHUX TPaHCIOPTHUX
NOTY>XKHOCTEH. [HTerpailisi BUMOT JIOTICTUKH MK YUCJICHHUMH BiAJLIaMHU JOTIOMarae
nocart 1iei Mmetu. HacnpaBai KoHrjaoMepar Mir OM po3BHBATH BJIACHE JIOTICTUYHE
oOciyroByBanHsi (pinmiii. Kommnanii cepemHbOro po3mipy MOXKYTh CHIBIPALIOBATH 3
THIITMMU TPAHCTIOPTHUMH KaHaJaMHU.

8) CremianizoBaHa JIOTiCTUYHA JOCTaBKa: OHIEI0 3 3HAYHUX TEHICHLIN Yy
JIOTICTUYHHUX TaTy3sX € CIelliani3oBaHa Ciryk0a goctaBku. Hampukiaa, 1ocTaBKa CBIKHUX
NPOAYKTIB 13 MiCISl MOXOPKEHHS MOTpeOye BUKOPUCTAHHS HU3bKOTEMIIEPATYpPHUX
KOHTelWHepiB. L1 BUMOr# 3pocTaroTh 3 TOTO 4Yacy, K MPOIYKTU CTalOTh JAeNiKaTHIIINMHU.

9) JloricTu4Hi MEHTPU: PO3BUTOK JIOTICTUYHUX IICHTPIB  CIPHUATIHNBO
MO3HAYAETHCS HA PO3BUTKY MPOMUCIOBOCTI Ta PO3BUTKY HAI[IOHAJILHOT €KOHOMIYHO1
cucteMu. JIOTICTMYHI LEHTPU MOTJIM O YCHIIIHO CKOPOTUTU BIJICTaHb MIXK
BUPOOHUIITBOM Ta MapKETUHIOM BEPTUKAIBHO, @ TAKOX 1HTETPyBaTHU Pi3HI Taiys3i
IIPOMUCIIOBOCTI MO TOPH3OHTAJl Ta TUM CaMUM 3HU3UTH BHUTPATH. YPSIAH MOXYTh
MPOTIOHYBATH CHElIalibHI 007acTi JJisi CKJaAiB Ta JIOTICTUKU JJISI CKOPOYEHHS
npuaoaHHs 3emuti. MailOyTHsT JjoricTMka Oyne CHIBIpalloBaTH 3 €JIEKTPOHHOIO
KOMEPIII€I0, IHTEPHETOM Ta HOBOIO TEHJICHIIIEIO B1Jl IBEPEH 110 IBEPEH, 100 CTBOPUTH
HOBI MEPCIICKTUBH J1Jis O13HECY.

10) BanTaxkHi mepeBe3€HHSI - aJIbsTHC MK KOMIaHISIMH 3 JJOCTABKU CEPEIHHOTO
Ta MaJOr0 PO3MIPY € BaXKJIMBOIO TEHJEHLIE B MalOyTHboMmy. CTpateris Moxe
JIOTIOMOT'TH PO3IIMPUTH 30HU 0OCITYyTOBYBaHHS Ta IMiJIBUILUTH SKICTh 0OCIyTrOBYBaHHS,
a TaKOX MIJBUIIMTH HABAHTAKEHHS HA OKpEMi peiic, M00 3HU3UTH BUTPATH Ha
JIOCTaBKY [2].

B ocHOBY p03BUTKY Ta BJOCKOHAJICHHS BAHTAXKHUX NEPEBE3EHb 3aKJIa/1€HO HOBI
TEXHOJIOT1i TMEpPEeBI3HOTO TMpoIecy, Mo 3a0e3MedyloTh MiIHIMI3AIll0 BUTpPAT Ha
NEPEBE3CHHS, pecypco30epiraHHs, €KOJOrIYHy Oe3MeKy Ta CEepBICHE TPAHCIIOPTHE
oOciyroByBaHHs. BoHUM po3poO0sieHI Ha OCHOBI TPaHCIOPTHOI JIOTICTUKM Ta Ha
3aCTOCYBaHH1 3aCO0IB €JIEKTPOHIKHM Ta OOYUCTIOBAIBHUX MAIIUH.

HoBa eqnna Mozenb npoliecy NepeBe3eHHs 3aMIHUTh ICHYI04y aBTOMaTU30BaHy
CHCTEMY OIIEPAaTUBHOTO YIIPABIiHHS MEpPeBE3eHHSIMU. ABTOMAaTH30BaHA CHCTEMa
PO3paxyHKIB 3a BaHTa)KHI MEPEBE3CHHS 3a0e3MeuuTh 1HHOPMAIIHHO-TEXHOJIOTIUHY
B3a€EMOJIII0 MDK YCIMa Y4YaCHMKaMHu IMEPEBI3HOrO MpoIecy MiJg 4Yac 3I1HCHEHHS
JIOTOBOPY Ha TIEPEBE3CHHS BAHTAXKY HA OCHOBI Cy4acHHX (hiHAaHCOBO-PO3PAXYHKOBUX
Ta iHOpMAIIHHUX TeXHOJIOTIH [2].
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YK 656.1.073:504.06
YJIOCKOHAJIEHHSI EKOJIOI'TYHOI CTIHKOCTI
MMACAKUPCBKUX ABTOMOBIJIBHUX ITEPEBE3EHBb B YMOBAX
CYYACHUX TPAHCITIOPTHUX CUCTEM

JlepeB’snuenko Makenm BikropoBud 3100yBay BUILOI OCBiTH !
e-mail: maks.bilenko.93@gmail.com
VYnon Biradaiii CraniciaBoBuy 3700yBay BUIIOI OCBITH,
Hayionanvnuii ynieepcumem 6iopecypcie i npupoooxkopucmysanHs Ykpainu
e-mail: vitalijudod7@gmail.com

B cyyacHMX yMOBax 0XOpoHa HaBKOJIMIITHBOT'O CEPEOBHILIA € OJIHIEIO 3 HAHOIBII
aKTyalbHUX Tpobsiem cydacHocTi. [Ipobiemu ekosoriunoi 0e3neKku aBTOMOOUTEHOTO
TPAHCHOPTY € BaXJIMBOKO CKJIAJ0BOIO €KOJOTIYHOI MPOOJIEMHU KpaiHu 1 rOCTpoTa i€l
po0JIeMH 3pOCTAE 3 KOKHUM POKOM.

OpHuM 3 HAMOLTBIIUX JIKEPEN BUKU/IIB IIKIJIMBUX PEYOBHH € aBTOTPAHCIOPTHI
3aco0M 3 JBUTYHaMU BHYTpPIIIHBOrO 3ropaHHs. He3Bakaioun Ha TMOCTIHHE
BJIOCKOHAJIEHHSI, Cy4acH1 aBTOMOO1IbHI IBUTYHU CYTT€BO 3a0PYIHIOIOTh HABKOJIMUIIIHE
CEepeIOBHIIIE IKITUBUMHU PEUYOBHHAMH.

[CHYIOTh OCHOBHI1 €KOJIOT14HI MPOOJIEMH, OB’ sI3aH1 3 BAKOPUCTAHHSM B JIBUTYHAX
Ha(TOBUX TAJIMB:

— npo0JeMa MOTEIUTIHHS KJIIMaTy IJIAHETH BHACIIOK «ITapHUKOBOTO €(PEKTY»;

— TEIUIOBE 3a0pyAHEHHS HaBKOJUIIIHBOTO CEPEOBUILA;

— npo0JemMa KUCIOTHHUX JIOIIIB, IO MICTSTh CipUaHy Ta a30THY KHUCIIOTH;

— (hOTOXIMIYHUI CMOT, TIOB’SI3aHUM 3 PEAKIISIMU, 1110 MPOTIKAIOTH IMiJl BILIMBOM
yIbTpadioneTOBOr0 BUIPOMIHIOBAHHS,

— 3a0pyAHEHHS MOPIB 1 p14OK Ha(TOI Ta HAPTONMPOAYKTAMH BHACTIIOK BUTOKIB
py BUAOOYBaHHI Ta TPAHCIIOPTYBaHHI;

— myMm, BiOpauis Tomio [1, ¢.328 ].

VY BITYM3HSIHOMY 3aKOHOJIABCTBI1 Y BUBHAUEHHI «EKOJOTTYHO YACTUN TPAHCIIOPT
3a3HAYEHO, 110 L€ «TPAHCIOPT, IKU 0OMEXKy€e piBEHb BUKUAIB Ta BIAXOIIB, Oepyun
710 YBaru 3/1aTHICTh TUIAHETH 1X MOTJIWHATH, BUKOPUCTOBYE BiAHOBIIOBAaHI PECYPCH Ha
piBHI 200 HMK4Y€ IIBUIKOCTI iX BUPOOJIEHHs, 0OMEXKY€ 1HII BIUIMBY Ha JaHAIA(TH Ta
€KOCHUCTEMH, BKIIIOYArOYM (hparMeHTaIlil0 CepeOBHINA ICHYBaHHS, 1 BUKOPUCTOBYE
HEBIIHOBJIIOBaHI pecypcM Ha piBHI a00 HIKYE MIBUIKOCTI PO3POOJICHHS
BiJIHOBJTIOBAaHUX 3aMIHHUKIBY [2].

3 METOI0 AETaNBbHOrO aHaNi3y BIUIMBY BHUKUIB aBTOTPAHCIIOPTY HA JOBKULIS Ta
3I0pOB’Sl HaceNeHHS JAOUIIbHO PO3TJISHYTH OJMH 13 HaMOLIbIl HeOGe3MeYHuX
3a0pynHuKiB — yaguuii ra3 (CO).

VY Tabmuni 1 HaBeneHO HOTO OCHOBHI XapaKTEPUCTUKH, JKepesia MOXOKEHHS,
CHUMIITOMH BIUIMBY Ha OPTaHi3M JIFOJAWHU Ta MOKJIMBI METOIN 3HWKCHHS KOHIICHTpAITi1
I[bOTO razy B aTMocdepi.

" HaykoBwuii kepiBHUK — FOpuenko FOnis FOpiiBHa, 1.€.H., TOLEHT
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Ta6mug 1 Brimue yagnoro rasy (CO) Ha 310pOB’ s JTFOJJUHUA Ta METOIU
3HIKEHHSI I0T0 KOHIIEHTpaIlli B aTMocepHOMY MOBITPi

326 | Xapak | Brums Ha | CuMrnTtoMu Jxepena Bukuaie | Meroau
pPYI | TEpHUCT | 3II0POB s 3HWKCHHSI  PIiBHSI
HUK | MKa JFOAMHU CO B armocepi
CO | be3ba | Bkpait I'onosHMit 0116, | ABTOMOOLIBHUH [Tepexin Ha
(yag | pBHUH | TOKCHYHHMN, | 3alITaMOPOYCHHS, TPaHCIIOPT EIIEKTPOTPAHCIIOP
HUW |, 0e3 | OCKUIbKM BiH | HyJOTa,  CHaOKicTh, | (3pocTae npu | T Ta
ra3) |3amax | HIBHIKO COHJIMBICTb, BUKOPHUCTaHHI BUKOPUCTAHHS
y  Ta | 3B’S3y€EThCA 3 | CIUTYyTaHICTh 3acTapiinx riopuaHIX
CMaKy | reMorjio0iHO | CBiJOMOCTI, TPAHCIIOPTHHUX aBTOMOO1JTIB.
ras, M Yy KpOBI, | IOPYIICHHS 3ac00iB) Bukopucranus
SKAW | YTBOPIOIOYM | KOOPJIMHAIIII. [TpomucOBICTH(BU | KaTATITUIHUX
yTBOp | KapOokcurem | Ilpu BUCOKHX | pOOHWYI TIpOLIeCH, | HEHTpaIi3aTopiB
0€eTbe | orno0iH. Ile | KoHIeHTpalisax — | mo mnependayvarTh |y TPaHCHOPTHHUX
s I | IpU3BOAMUTH | BTpaTa  CBIJIOMOCTI, | CIIAIOBaHHS 3aco0ax.
Jac JI0 3HIDKEHHS | KOMa, CMEPTh. OpraHigYHOTO [TigBumeHHS
HETOB | 371aTHOCTI Oco0auBo najauBa: €KOJIOTTUHUX
HOTO KpOBI HeOe3MmeyHui JUISL | METaIypris, CTaHJApTIB.
3rOpsiH | MIEPESHOCUTH | JIiTeH, BariTHUX, | CHEPTreTHKA. [TokpanieHHs
HS KHACEHb, WIO | Jronel i3 xpoHiyauMu | [1o0yTOBI pkepena | CHCTEeMH MiCHKOTO
NaJIbH | BUKJIMKAE CEpIEBO-CYTUHHUMHU | (HECIpaBHI Ta30Bi | FPOMAaJICBKOTO
oro KHCHEBE 3aXBOPIOBAaHHSIMH Ta | KOTIIH, nedi, | TpaHCIOPTY, IO
roJI0yBaHHS | JIITHIX OCi0. KaMiHH). 3MEHIITy€
(TinoKcifo). KUTBKICTh
MIPUBATHUX.

[le TinbKM TpUKIA] €IUHOTO 3 OaraTbox

- IligBuIlIeHHS] TMOBIPHOCTI CEPLIEBO-CYIMHHUX 3aXBOPIOBAHbD.

MPOJIYKTIB 3TOPSIHHSI BUKOITHOTO
naigsHOTro. € me CO:2 (ByrJIeKUCIH Ta3) — OCHOBHMI MapHUKOBHH Ta3 (2,68 kr 13 1 1
naiabHOr0); NOx (oKcHau a30Ty); PM (TBepi yacTku) (KaHIEPOTeHH1, BIUIUBAIOTH Ha
nuxanbHy cuctemy); HC (ByrineBoaHi) — Jesiki € MyTareHHUMH Ta BUKJIUKAIOTh PaK.
Hacniaku, nanpuknan, Tpuaioro BBy NOa:

- Pu3uk po3BUTKY acCTMH Ta XpOHIYHUX 3aXBOPIOBAHB JICTCHb.

- [loripiieHHs IMyHITETY, 1110 TIABUILY€E PU3UK PECHIPATOPHUX TH(HEKIIIH.
Ocob6mBo HeOe3neunnit NO: a1 miTel, BariTHUX JKIHOK, JITHIX JIFOJCH 1 THX,
XTO KUBE y pailoHaX 13 BUCOKOIO TPAHCIOPTHOIO 3aBAHTAXKEHICTIO.

Mertoau 3HMKEHHS piBHS B aTMOc(epi:

- [lepexin Ha €EKTPOTPAHCIIOPT Ta BUKOPUCTAHHS Ta30BUX JBUTYHIB.
- BcTanoBneHHs KaTaTITUIHUX HEHTPaIi3aTOPIB Y TPAHCIIOPTHHUX 3aC00axX.
- OOMEXEeHHS BUKOPUCTAHHS TU3EIbHUX aBTO y BEJIMKUX MICTaX.

- CTUMYJIFOBaHHS PO3BUTKY

KUIBKOCT1 MPUBATHHUX aBTO Ha JIOPOTax.
- BopoBamxkeHHs1 €KOJOTIYHUX CTaHAApTIiB €Bpo-5, €Bpo-6 1151 aBTOMOOUTIB Ta

MIPOMHUCIIOBUX MIAMPUEMCTB.

I'pOMAJICBKOTO TPAHCHOPTY MJII 3MCHIICHHA

VYV TaGauii 2 HaBeIEHO 3aX0Id MOJIEpHI3allli CUCTEMHU TPOMaJICBKOTO TPAHCIIOPTY.
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Tabnuusg 2. CTpyKTypa IiaHy MOJIepHI3allli CHCTEMHU IPOMAJICEKOTO TPAaHCIIOPTY 3
ypaxyBaHHSAM €KOJIOTIYHHUX BUMOT

Hampsam KonkpetHi 3axoau Ta onuc
MOIepHi3aIlii
1. 3amina 1.1 BnpoBamKeHHS €JIEKTPOTPAHCIOPTY B MYHIIUMNAJIbHY CHCTEMY
YaCTUHU IIepeBe3eHb: aHaJI13 MOKIJIMBOCTEN OCTYIIOBOIO IIEPEX01y Ha elIeKTpolycH 3

PYXOMOTO CKJIaly | METOIO 3HMKCHHS 3a0pyIHEHHS MOBITPSI.

Ha exosoriunmii | 1.2 BuKOpUCTaHHS TpaHCMOPTHUX 3ac00iB Ha AJBTEPHATUBHHUX BHUIAX
TPaHCHIOPT MAJTBHOTO: IOIUIbHICTB 3aKymiBi aBTo0yciB Ha CNG, LNG a6o 3 riopugaumu
JIBUTYHAMH.

1.3 BuBeneHHs 3 eKCIUTyaTallil 3acTapuliX MapHIpyTOK 3 BHCOKHM pPiBHEM
BUKUIIIB.

2. ®opMyBaHHS 2.1 PosropranHst Mepexi eNeKTpo3apsIHUX CTaHLiH 171 eJIeKTpoOyciB Ha
iHQpacTPyKTypH | KIIFOYOBHX MapuIpyTax.

JUISL 2.2 CtBOpeHHS MEpexi 3ampaBok AJisi ekosiorigHoro mansHoro (CNG, LNG,
€KOJIOT1YHOI'O BOJICHB ).
TPAHCIOPTY

3. Pamionanizamist | 3.1 YcyHenns 1yOatoBaHHS MapLIpyTiB Ta 3MEHIICHHS HAaBaHTAXCHHSI HA
MapIpyTHOT OKpEeMi HaIPSIMKH.

MeEpexi 3.2 Inrerpariis 3 IHIIUMH BUJAMH TPAHCIIOPTY — 3a0€3MCUCHHS 3pyYHOT
1IepEeBE3EHb nepecasiki Ha MPUMICHKi Ta MIDKMIChKI MapIIPYTH.

4. diga"coBe 4.1 IopiBHANBHUY aHAJI3 BUTPAT HA €KCILTyaTallilo0 JU3EIbHUX,
OOTpyHTYBaHHS €JIEKTPUYHUX Ta ra30BUX aBTOOYCIB.

repexoy Ha 4.2 Oninka TepMiHy OKYITHOCTI Ta IHBECTHIIIHOT JOLITFHOCTI OHOBIICHHS
EKOTPAHCIIOPT aBTOITAPKY.

OTxe, MABUINEHHS EKOJOTTYHOI CTIMKOCTI IMacaXKUPChKUX TIEPEBE3CHb €
BOKJIMBOIO yYMOBOIO PO3BHUTKY CTAJIOTO aBTOMOOLIRHOTO TPAHCIOPTY B YKpaiHi.
Y1ocKOHAJIGHHST MapIIpyTHOI  MEpeXi, BIPOBAKCHHS EKOJIOTIYHO  YUCTHX
TPaHCIIOPTHUX 3aCO0IB Ta ONTHMI3AIlisl OpraHi3alli nepeBe3eHb CIPUSIOTh HE JIUIIE
3MEHIIIEHHIO IIKIJIMBOTO BIUIMBY Ha JOBKULIA, aje W MABUIICHHIO €()EKTUBHOCTI
(GyHKIL10HYBaHHS TPAHCIIOPTHOI CUCTEMU B LIJIOMY.

[TepcrieKTUBHUM HAMpPsIMOM MOJAIBIITUX JOCHIIIKEHb € PO3POOKa KOMITJIEKCHOL
METOMKH OI[IHIOBAHHS PIBHA €KOJIOT1YHOI CTIMKOCTI MEPEBI3HUKIB Ta BOPOBAKEHHS
nM(pPOBUX PpIlIEHb JJII MOHITOPUHTY BIUIMBY TPAHCIOPTY Ha HaBKOJMIIHE
CepelIOBULIIE.

Jlitreparypa

1. KoBbacenko B., Mareitunk B. II. IlepcrniekTBu MiABUIIEHHS €KOJOT14HOI
Oe3nekn aBTOTPAHCHOPTHUX 3aco0iB 3 gusensmu // IlepcnekTuBH PO3BUTKY
aBTOMOOUTRHOTO TPAHCHOPTY Ta IHPpacTpyKTypu: 30ipka Te3 JOMOBiJeH
Bceykpaincpkoi HaykoBo-nipakTiaHOi KoH(pepeniii. Kuis: JIT «/lepxaBTorpanc H/I
npoekt», 2022. C. 327-332. 339.

2. IIpoTokon mpo cTanuid TpaHCHoOpT A0 PamMKOBOI KOHBEHIlT MPO OXOPOHY Ta
CTaJuu PO3BUTOK Kapnar / BepxoBHa Pana Ykpainu. URL:
https://zakon.rada.gov.ua/laws/show/998 576 (nara 3Bepuenns: 05.04.2025).
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V]IK 656.1
MPOBJIEMHY TA HUJIAXU NIIBUIIEHHS EGEKTUBHOCTI
®YHKIIIOHYBAHHS MICLKOT'O IMTACAKUPCHLKOT'O TPAHCIIOPTY

Kyrty3o0B /lanuno LiapionoBu4, 3100yBa4 mMarictparypu
e-mail: bukva497@gmail.com
Xapxiscokuii HAYIOHATLHUL ABMOMOOLILHO-00PONCHIU YHIgepcumem

Husbka edekTUBHICTh MACAKUPCHKUX MEPEBE3€Hb MICBKUM TPAHCIOPTOM B
VYkpaini odymoBieHa naedinuroM (iHaHCYBaHHS, HEOOXITHOTO IS iX HAJIEKHOTO
(GyHKIIOHYBaHHS, WI0 3yMOBJIEHO 3arajlbHUMU E€KOHOMIYHUMHU TPYJHOILAMHU.
Jlo1aTKoBO cUTYyallisl YCKIAIHIOEThCS BUCOKOIO YaCTKOK aBTOTPAHCIIOPTHHUX 3aC001B,
Kl EKCIUTyaTyIOTbCs IIOHAJ] HOPMATHBHHUWM TEpMIH CIIyKOW, NpU Mailke MNOBHIN
BIJICYTHOCTI PECYPCIB Ha iX OHOBJICHHS. Y TaKMX yMOBaX aKTHUBI3yBajacs NISUIbHICTb
IPUBATHUX MEPEBI3HUKIB, SIKI BUXOAATh HA PUHOK 13 aBTOTPAHCIOPTHUMH 3aco0aMu
PI3HHX MapOK, MEPEBAXKHO MAJIO1 MacaKUpOMICTKOCTI. Lle, y cBoro uepry, mpu3Besio 10
Maif’ke MOBHOTO 3HUKHEHHS IIBUJIKICHUX BU/JIIB aBTOOYCHOTO CITOJTyUYEHHSI.

HaiiGinpm1  po3noBCIOAKEHOI0  (OPMOI0  TACAKUPCHKUX MEPEBE3EHb CTaIH
MapUIpyTHI TAKCOMOTOPH, 10 (PYHKIIOHYIOTH 31€01IBIIOTO MapajieabHO 3 HASBHUMU
MapuipyTaMu MiCbKOTO TaCaXKUPCHKOT0 TpaHCIopTy. Jlo MeTo1B opraHizaiii pyxy Ha
MaplipyTax HajeXaTb KOMOIHOBaHI pPEXUMH TIEPEBE3€Hb, a TAKOX PI3HI CXEMHU
BIJIIPABJICHHSI TPAHCIOPTHUX 3ac00iB, IO CHPUAIOTh MIABUIICHHIO MPOBI3ZHOI
CIPOMO’KHOCTI MapuIpyTiB, MOKPAIIEHHIO SKOCTI TPAHCIIOPTHOTO OOCIYrOBYBaHHS,
ypaxyBaHHIO IJIATOCIIPOMOXHOCTI HACEJE€HHs Ta 3HM)KEHHIO BUTpAT HIANPUEMCTB-
MIePEBI3HUKIB.

Hes3Baxkaroun Ha BHOPOBAKCHHS OUIBIIOCTI BIJIOMHUX METOJMIB OpraHizarii
aBTOOYCHOTO pyXy, JOCI 3aJHIIAlOTbCd HEBU3HAYCHHUMH ONTHMAaIbHI YMOBH iX
3aCTOCYBaHHs, MPAKTUYHO BIJACYTHI METOJUYHI peKOMEHAalll o0 iX peami3anli, a
OKpeMi 3 HUX JI0CI HE OTpUMalM HAJEKHOT0 HAyKOBOTo OOIpyHTyBaHHA. [loHATTS
e(eKTUBHOCTI (PYHKI[IOHYBaHHSI CHCTEMH MICHKOTO MAaCaKMPCHKOTO TPAHCIOPTY €
O0araTorpaHHUM 1 OXOIUTIOE pI3HI acnekTh. 3 Orjisgy Ha crnenudiky MiChbKUX
NepeBe3eHb, JOIIIBHUM € BUOKPEMJICHHS €KOHOMIYHOI, €KOJOTIYHO1 Ta COLIaIbHOL
CKJIaJIoBUX epexTuBHOCTI [1-2].

JIJ1s1 KOMIUIEKCHOTO aHajizy mpo0iaeMu HEOOXITHUM € TPYHTOBHE JOCIIIKCHHS
3MICTY Kareropii «eQEeKTUBHICTb». Y HAyKOBHUX JDKEpeNax TMOHATTA «EePeKT» 1
«e(EKTUBHICTHY» TPAKTYETHCA SIK OKpeMi KaTeropii, 1o MarTh BIIMIHHE 3MICTOBE
HAIIOBHEHHSI.

Ornsg HAyKOBOI JIITEpaTypu 3acBiAuye€ BIACYTHICTb €IUHOTO MIAXOTY IO
TIYMa4CHHS TOHATTS «e(DEKTUBHICTH», a TAKOXK Opak 4iTkoi kiacudikaiiii KputepiiB
il OI[iHIOBaHHS. Y Mpangx 0ararboX BITUU3HSHUX 1 3apyOiKHUX YUEHUX €(DEKTUBHICTD
pO3IMIISINAE€TbCA  SIK BIJIHOIIEHHS JOCSTHYTOTO pe3yibTaTy (edekry) o olcsary
BUKOPUCTAHUX OOMEKEHUX PECYpCIB, & TaKOX K CTYIIHb peani3alli MOoCTaBICHUX
LJIEN.

ABTOMOOUTBHUI TPAHCIIOPT MOCIAA€ MPOBIIHE MICIIE CEPEN YCiX BUIIB MICHKUX
NACaXUPCHKUX MEPEBE3CHb. Y BEJIMKUX MICTaX BiH (PYHKI[IOHY€E K YacTHHA €JIMHOI
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TPAHCIIOPTHOI CUCTEMH, SIKA OXOIUIIOE KUIbKa BUJIIB TPOMAJICBKOTO TPAaHCIOPTY, TOJI
K y MEHIIUX MiICTax BHUKOHY€E pOJIb €IHMHOTO 3aco0y TMepeBe3eHb, IO CHpHUSE
1HTerpamii pi3HUX paloHIB B €IWHUN MICBKUNH TPOCTIp. 3aI0BOJICHHS MOTPeO
HACEJICHHS y TMOBHOIIIHHUX, CBOEYACHUX 1 AKICHUX MACaXUPCHKUX TMEPEBE3CHHIX HE
JMIIE TOKpAIlye YMOBH Mpalll Ta KUTTSA TPOMAJsH, aje i € BaXXIJIMBOIO CKIIAJOBOIO
PO3BUTKY TEXHOJOTIYHOTO Ta €KOHOMIYHOTO MOTEHIIIATy JACpXKaBH.

3HayHy YacTUHY BUTpAT Yacy IiJ 4ac MOI3JKW CTaHOBUTH IMEPIOJ OUiKyBaHHS
TPAHCIIOPTY, TOMY HOTO CKOPOUYCHHS € OJIHMM 13 BHYTPIIIHIX PE3epBIB ONTHUMI3aIll
IEPEBI3HOrO0 IMpOLECy Ta MIJBULICHHS $KOCTI TPaHCHOPTHOrO OOCIYrOBYBaHHS.
[Tonanpmnii  pO3BUTOK  MICBKMX  MapIIPYTHHUX  IEPEBE3€Hb  CTPUMYETHCS
HEJOCTaTHbOIO ~ yBarol J0 ONEpPaTUBHOIO  YOPaBIIHHA  (YHKIIOHYBaHHSIM
TPAHCIIOPTHOT CUCTEMHU.

[cHyro4i HaykoOBI METOAM OINHKHM Ta 3HUKEHHS 4Yacy OYIKYBaHHS IacCa’KUpPIB
NEPEBAXKHO OPIEHTOBAaHI Ha IJIAHOBE YMPABIIHHS 1 HE JO3BOJISIIOTH Y MOBHIA Mipl
BpPaxOBYBAaTH MOTOYHI YMOBH €KCILTyaTallil TpaHCIOPTHUX 3ac00iB Ha MapupyTi. Lle,
BIJIIOBITHO, OOMEXKY€E MOXIIMBOCTI CKOPOYEHHS 4Yacy OYIKYBaHHS MLUISIXOM
3aCTOCYBaHHS IHCTPYMEHTIB ONEPAaTUBHOIO KEPYBAaHHS IMapaMeTpaMu NEPEBIZHOIO
npouecy [1-2].

VY HayKoOBHX JOCIHIJDKEHHSX IPOINOHYIOTHCA PI3HOMAHITHI KpUTepli Ta
MOKa3HUKU, SKI MOXYTh CIYTyBaTM OCHOBOIO [UJIsl OLIIHIOBaHHS €(EKTUBHOCTI
(YHKIIOHYBaHHS CHCTEMH MICBKOIO Macaxupcbkoro TtpaHcnopty. [lpu npomy
H1AKPECIIOEThCS, 110 BUKOPUCTAHHS JIMIIE OJHOTO KPUTEPII0 YM TMOKAa3HHKA HE
JI03BOJISIE 1aTH KOMIUIEKCHY OLIIHKY.

VY skocti 06a30BOTO KpUTEPit0 €(OEKTUBHOCTI YaCTO PO3IIISIAETHCS PIBEHb
TPAaHCIIOPTHOTO OOCITYrOBYBaHHS, a JO OCHOBHUX TIOKa3HHMKIB €(EKTUBHOCTI
3apaxoBYIOTh TEXHIKO-€KOHOMIUHI Ta TEXHIKO-€KCIUTyaTallliHI XapaKTePUCTUKH,
30KpeMa MOKa3HUKHU COOIBapTOCTI MEPEBE3EHb 1 MPOAYKTHUBHOCTI (PYHKIIOHYBAaHHS
TpaHcnopTHO1 cucteMu. Kpurepli epeKTUBHOCTI ISUIBHOCTI MACAXKUPCHKOIO
TPAHCIOPTY BHUCTYMAIOTh SIK KUIBKICHO-SIKICHI BHpa3d METH TPAHCHOPTHOIO
0OCITyrOByBaHHS HaceJeHHS.

OuiHIOBaHHS BapTOCTI MACAXKUPO-TOAMHUM MAa€E YMOBHUM 1 YyCEpeIHEHHUU
XapakTep, OCKIJIbKM BKJIIOYA€ HU3KY YWHHUKIB, pealibHE 3HAUYCHHS SKUX CKIJIATHO
BU3HAYUTH 4Yepe3 1HAUBIIYaANbHICTh CHPUUHATTA BapTOCTI Yacy B KOKHOTO YJIEHA
CyCIJIbcTBa. BUKOpHUCTaHHS TMOKa3HUKAa BapTOCTI MACAKUPO-TOJUHU SK KPUTEPIIO
COIAIbHOI €()EKTUBHOCTI TACAKUPCHKOTO TPAHCIIOPTY JO3BOJSIE EKOHOMIYHO
OOTPYHTYBaTH BIIPOBA/KCHHSI TPAHCIIOPTHUX 3acO0IB 13 BHIIOK BapTICTIO, ajie 31
CKOpOYeHUM yacoM mnoiznku. Lle 3abe3meuye cycniibCTBY MaKCHUMAaJbHUN BUIpAIll
3aBISKH MPHUCKOPECHHIO IEPEBE3€Hb, a TAKOXK Ja€ MOXKJIUBICTh KiJIbKICHO OIIIHUTH
COIIAJIbHO-€KOHOMIYHI ~ BTpaTH, TIIOB’s3aHI 3 HEBIAMOBIHICTIO TEPEBIZHUX
MOXJIMBOCTE  TPAHCIOPTHOI ~ CUCTEMH  PIBHIO  TPAHCHOPTHOI ~ MOOUIBHOCTI
HaceJeHHs [2-3].

Y nmochimpKeHH1, TMPUCBIYEHUX JAHOMY TIMTAHHIO OKPECIIOIOTHCS KIIFOYOBI
YHHHUKH, 10 CTPUMYIOTh PO3BUTOK CUCTEMH MICHKOTO TACAKUPCHKOTO TPAHCTIOPTY
[2-3]. Mo Takux QakTopiB BIIHOCATH: HE3ABEPIICHICTh CTPYKTYPHOI peopMu ramysi;
XPOHIYHY 30MTKOBICTH MIAMPUEMCTB MICBKOTO MAaCaKUPCHKOTO TPAHCIIOPTY uepes
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HEJIOCTaTHIM piBEHb KOMIICHCAIIIM 3a MEePEBE3CHHs Maca)XXUpiB MUIBIOBUX KaTEropii;
BIJICYTHICTh JEpXaBHOTO (PIHAHCYBaHHS HA OHOBJICHHS PYXOMOIO CKJIaay Ta 1H..
Takoxx po3rasAgaroThCsl MPoOIEeMU 3a0e3MeYeHHS] PUTMIYHOCTI (YHKIIOHYBaHHS
MICBKOTO MAacaXMPChKOTO TPAHCIIOPTY. 3a3HAYAETHCS, 110 BUPIIICHHS HUX MpoOiieM
CHpUsI€ HATATOKEHHIO CTA01IbHOTO B3a€EMO3B 13Ky MK YYACHHUKAMU 1 OTIEPaTUBHOMY
pearyBaHHIO Ha 3MiHy MnoTpe6. Bupimenns Oauutbes y peanizamii JepaBHOL
MOJIITUKY, IO BKJIIOYAE IIIHOBE OI0/KETHE CyOCHTyBaHHsI, MUTBIOBE OMOIaTKyBaHHS
npuOyTKY TPAHCIOPTHUX MIANPUEMCTB, €(DEKTUBHE Tapu(HE peryJoBaHHS Ta
YIPABIIHHS J0X0JIaMHU.

VY cydyacHuX ymMoBax €(EeKTHUBHICTh (PYHKIIIOHYBaHHS MICHKOTO MAcCaKUPChKOTO
TpaHCHIOPTY B YKpaiHi XapakTEepPU3YEThCS HHU3KOIO CHUCTEMHUX MpoOJIeM, 30KpemMa
€KOHOMIYHOIO HECTaOlIBHICTIO, MOPAJIBHOI Ta (hi3WYHOIO 3HOIICHICTIO PYyXOMOTO
CKJIaJy, HEIOCTaTHIM Jep>KaBHUM (IHAHCYBaHHSIM, a TaKOX BIJCYTHICTIO YITKOi
HOPMATUBHO-METOJIMYHOI 0a3u Juisi onTUMI3alli mpoleciB mnepeBe3eHHs [1-3].
BHacaigok 1poro Crocrepira€ThCs IOMiIHYBAaHHS IMPUBATHOIO CEKTOpa 3 IMEpeBaroro
MaJOMICTKUX TPAHCIOPTHUX 3ac00iB, IO MPALOIOTh Napaje]bHO J0 MApUIPYTIB
MYHIIUITATFHOTO TPAHCTIOPTY, a MIBUIKICHI BUIH MEPEBE3CHb MPAKTUIHO 3HUKIIH.

OuiHroBaHHsI €(PEKTUBHOCTI POOOTH MICHKOTO MACaKUPCHKOTO0 TPAHCIIOPTY Ma€e
0a3yBaTUCS HAa KOMIUIEKCHOMY MiJIXOJ1, SIKHA BPaxOBY€ €KOHOMIYHI, COLlaJbHI Ta
€KOJIOrYHl YMHHUKUA. OCHOBHUM KpPHUTEPIEM IMPOIMOHYETHCS PIBEHb TPAHCIOPTHOTO
OoOCITyroByBaHHsI HACEJICHHSA, a cepel KIIOYOBUX IIOKa3HUKIB — COOIBapTICTh
NepeBe3€Hb, MPOIYKTUBHICTH POOOTH PYXOMOIO CKJaay Ta BapTICTh MacakKUpo-
TOAUHU. 3acTOCYBaHHS OCTAHHBOI JO3BOJISIE OLIHWUTU COLIaIbHI BTpPaTH Yepe3
Hee(eKTHBHY OpraHi3aIliio IePEBE3CHb.

®opmyBaHHA €(PEKTUBHOI CHUCTEMH MICBKOTO MacaXMPChKOTO TPAaHCIOPTY B
VYkpaini moTpedye KOMIUIEKCHOTO IMAXOAYy, IO TIOEIHYE TEXHIKO-CKOHOMIYHI,
COLllaJIbHI Ta HOPMATUBHO-OpraHi3alliiHl AacnekTu. BaXIuBUMHM HampsMaMu
BJIOCKOHAJICHHSI € MOJEpHI3allisi PyXOMOTO CKJIady, 3alpOBaKEHHS OMEepPaTHBHOTO
YOPAaBJIIHHS MEPEBI3HUM MTPOLIECOM, OHOBJIEHHS 3aKOHOJJaBYO1 0a3H Ta BIIPOBAIXKECHHS
COIlIaJIbHO OPIEHTOBAHMX MEXaHI3MIB OI[IHIOBaHHS e(QeKTUBHOCTI. OpieHTalis Ha
NIJBUILIEHHSI PIBHSA TPAHCIOPTHOTO OOCIYTOBYBAHHSI HACENEHHS 13 ypaxyBaHHSIM
BapTOCTI 4Yacy TNacaXkupa JO3BOJUTH 3a0€3MEUUTH TapMOHIMHUN PO3BUTOK
TPAHCTIOPTHOT CHCTEMH 3 ypaxyBaHHSAM MOTPEO CyCHIbCTBA Ta EKOHOMIKH 3arajioM.
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VJIK 658.152

JOCJIJ)KEHHS CTPATEI' I OHOBJIEHHSI OCHOBHUX
TPAHCHHOPTHHUX 3ACOBIB HIAITPUEMCTBA Y BOEHHUX YMOBAX

Onumenko JImurpo OsnexcanapoBuy 3100yBad Maricrparypu 2,
Hayionanvnuii ynieepcumem oiopecypcie i npupoookopucmyseamnts Yxpainu

e-mail: tt24-d.onyschenko@nubip.edu.ua

3HauHI KOPUTYBAHHS Yy Cy4acHE BEJCHHS TPAHCHOPTHOTO TOCIHOJIAPCTBA TaK 1
3arajoM Oi3Hecy BHecCIa BiliHA. 3aKpUTE aBlaclOMy4YeHHs, OKYIIOBaHI MOPTH, a Tl 110
3HaXOJATHCS MiJ] KOHTPOJEeM YKpaiHH TNOCTIHHO 3HAXOIAThCS I OOCTpiiamu,
3aJII3HUILS 3 HEJJOCTATHIM Ta 3aCTapilJIUM MapKOM BaroHiB TOIIO. 32 TAKUX YMOB 3HAYHA
yacTHMHA BHYTPIIIHIX Ta 30BHINIHIX MepeBe3eHb CKiIagae aBToTpaHcrnopT. Came
TPAHCHOPT € OJHIEIO 3 BAXKJIMBUX IMIJICUCTEM HAPOJHOTO rocroaapcersa [1].

Tabmuug 1 CxemMa cTparterii OHOBJICHHS TPAHCIIOPTY Ha MIANPUEMCTBI i Yac BIMHU

Eranu

ITinxomamn

AHaJi3 1OTOYHOTrO
CTaHy TPaHCIIOPTY

OLIiHKa TEXHIYHOTO CTaHY HAsABHOT'O TPAaHCIOPTY.
BusnaueHus KPUTHUYHO 3HOUICHUX Ta HCpO60‘-II/IX OJWHHUIIb.
Amnainis BHUTpAT HA PCMOHT VS. OHOBJICHHS

JOKCPEIT MOCTaYaHHSA

Buznauenns 3abe3neueHHs 6e3nepeOiiHOT TOTICTUKY TiAMPUEMCTBA.
MPIOPUTETIB [IpunOanHs €KOHOMIYHO €()EeKTHBHOIO TPAHCIOPTY (MEHII1 BUTPATH Ha
OHOBJICHHS najabHE, PEMOHT).
Bubip TpaHcmopty, ajanTtoBaHOTO J0 YMOB BOEHHOTO 4acy (BHCOKa
MPOXIiHICTh, EKOHOMIUHICTh, PEMOHTOIPUIATHICTBD).
ITomryk 3akyniBiai B MapTHEPIB Ta IOCTAYaJbHUKIB, $KI MOXYTh ILIBHJKO
b TePHATHBHUX MOCTAaBUTH TEXHIKY.

BukopucranHs MiXXHapOJHOI JOIOMOTH Ta IPOrpaM MiATPUMKH Oi3HECY.
BHyTpilHe nepeocHallleHHs: Ta KOHBEPCIS HUBUIBHOTO TPAaHCHOPTY Mij
noTpeOu MiITPUEMCTBA.

TPAHCIIOPTY 10
BOEHHHMX YMOB

diHaHCyBaHHS Bukopucranss nepKaBHUX MiJAbIOBUX MPOTpaM, IPAHTIB, KPEIUTIB.

OHOBJICHHS BuyTpimHii nepepo3noaut 010/pKeTy Ta ONTUMI3ALlis BUTPAT.
Openja abo JII3UHT TPAHCIIOPTY 3aMICTh MOKYIKH.

Ananrraris 3anacHi YaCTHHU Ta MOOLIIbHI PEMOHTHI OpUTaIu.

AnbTepHaTUBHI JUKepela MaabHOro (ra3, eJIeKTpOoeHepris, 010MaauBo).

KoHnTpoms Ta
THYYKICTb y
peadizartii crparerii

ITocTiitHMIT MOHITOPUHT CTaHy TPAHCIIOPTY.
['HyuKicTh y 3aKyMiBIISX 3aJI€KHO B/l CUTYallii Ha PUHKY.
PerynspHe OHOBJIEHHS CTpATerii BIIMOBIIHO JI0 3MiH Y BOEHHIN CHTYaIlii.

OHOBJICHHS TPAHCIIOPTHHUX 3aCO01B MiAMPUEMCTBA € 3aTIOPYKOO YCIIXY Ta CTAJIOTO
PO3BUTKY Oy/b SKOTO Cy4aCHOTO TPAHCIIOPTHOTO MiAMPUEMCTBA UM ITiIIPUEMCTBA, SIKE
BUKOPHUCTOBYE TPAHCIIOPT I BHYTPILIHIX MOTped. Po3poOuBILIN CTpaTerito OHOBJICHHS
JUTSL BIACHOTO TT1IPUEMCTBA, KOMITaHIsl MAaTUME YITKHIA OPIEHTHD, TUIAH 110 MOJISPHi3aIlii
Ta 3aMiHI 3aCTapuIOr0 aBTOMAPKY. [2] 3a CBOEIO CYTHICTIO BCl CTpaTETivHI 3aX0/H, SKi
3MIIACHIOIOTHCS TIMPHUEMCTBOM, MAaOTh 1HHOBAIIIMHUIA XapaKTep, OCKUIBKH BOHHU TaK UM
1HAKIIIe 3aCHOBaHI HAa HOBOBBEJIEHHSX B YCiX cepax 1 HanmpsiMax WOTro JTisUTbHOCTI.

12 HaykoBuii kepiBHUK — 3arypcbkuii Oner MukosnaiioBuy, 1.€.H., mpogecop
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Tomy po3po0IIsitoun CTpaTerito OHOBJICHHS TPAHCIIOPTY Ha MIANPUEMCTBI CJIijT
BpaxoByBaTH [3]: TUN TPAaHCIOPTHOTO 3aco0y; PEKUMY EKCIUTyaTallli; TEXHIYHOTO
00CITyroByBaHHS; €KOHOMIYHOI TOIIBHOCTI. BpaxoByroun i hakTopu, ePeKTUBHUMU
TEepMiHAMH BUKOPUCTAHHS € HAaBEACHI HIKYE MOKA3HUKH JIJIS:

* MAJIOTOHHKHUX BaHTaXKIBOK (110 3,5 T): 5-8 pokiB a6o 300-500 trc. kM mpooiry.
* CepeAHPOTOHHAKHUX BaHTaXIBOK (3,5—12 T): 8-12 pokiB abo 500-800 Tuc. kM.

* BETMKOTOHHAKHUX BaHTaXIBOK (TIoHaT 12 T): 10-15 pokis ado 800 trc. — 1,5 MITH KM.
*byp Ta MaricTpaiabHuX TAraviB: 7—12 pokiB a60 1-2 MIIH KM.

Hagepeni naHi mokasyroTh, 10 CepeHIM TEPMIHOM JIJIA BCiX THIIIB TPAHCIIOPTY
€ BUKopucTaHHs 7-10 pokiB. Ajie ONTUMAJILHUM JIJI OHOBJICHHS € Tepioj S-7 pOKiB.
[le mo3BoJisie MIANPUEMCTBY peai3yBaTH 1€ HE 30BCIM 3acTapijie aBTO, SIKE Mae
MOMIPHUM MPOOIT, K MPaBUIIO JTOOpUN TEXHIYHUN CTaH Ta JIOCUTh BUCOKY PHHKOBY
BapTicTh. [linnmpueMcTBO, sIKE€ Ma€ IUCHUIUIIHOBAHY aMOPTH3AIlIHY TMOJITUKY,
peai3oBYI0UYM TPAHCIOPT B IIeH Mepioj] Ma€ MOXKJIUBICTh 3 MiHIMAJIbHUMU a00 HaBITh
HYJIbOBUMH JTOJATKOBUMHU BKJIAJICHHSIMH TPUI0ATH HOBY TPAHCIOPTHY OJWHHIIIO 3
rapaHTi€ro BiJ BUpOOHMKA Ha MEBHY KUIBKICTh POKIB Ta/abo mpoOir. Taka ctpareris
BIJIKDUBAE TAKOX IMIUPOKI (PIHAHCOBI MOXKIIMBOCTI, 30KpE€Ma OTPUMATH KPEIHMT,
PO3CTPOUKY abo MiJ BUIJIATy aBTO BijJ BUPOOHUKA, Auiiepa 0e3 meperiaTi BiJCOTKIB.
Ocku1bKH OUTBIIICTE BUPOOHUKIB Ta auiepiB mpu cmiati 50% 1 Ouiblie nepioro
BHECKY 3a TPaHCHOPTHHUH 3aci0 HajaloTh HOro 0e3 mepersiaTd, Maro4d BiJMNOBIAHI
YTOJH 3 PI3HUMH (PIHAHCOBUMU YCTAHOBAMH.

BpaxoByroun Bci mi (pakTtopu mpu po3poOil cTpaTerii ciijf 3a3HAYUTH, IO
paBUIBLHUN BUOIp Ta AOTPUMaHHS PO3pOOJECHUX MPaBUI € KIIOYEM O YCIIIIHOTO
pPO3BUTKY Ta €(EKTHUBHOCTI, K (DIHAHCOBOI Ta 1 TaJy3eBOi MOJITUKH CYy4acCHOTO
MIPHUEMCTRA.
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